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n rw\ I R.T.I.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE |i rwi W 
l l If ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION, AND TALKING PICTURES * 




^ffioreto Come. 

Radio now offers Jimbiiious men tin* ^roal- 
«l*t i>lon<^-3lakiu^ Opportunity the 
worldhaif4everMM k n! Hundredsof trained service 
men are needed by radio dealers, jobbers, and manufacturers! 



Alt. you need is ambition and the 
GOOD JOBS arc open for men in all of the many branches of ftW &, lo read and Write . The Radio 

where qualmed men easily earn $60 to ?100 per week and even 
$10,000 a year jobs arc plentiful. 

BIG MONEY for Sparc -Time Radio Work is easily made in 
every city and village. You can now qualify for this Big-Money 
work quickly through R. T. I. Get the Big Money Now and 
go up and up in this Big Pay field. The Radio industry calls 
for More Men, and R. T.'l. supplies what the industry 



industry needs practical trained men. 
Remember, R. T. I. makes it easy to earn 
spare time money \\ hile you learn at home. 

More to come 



wants you to know. 

Supervised by Radio Lenders 



R. T. I. training is prepared and supervised by 
prominent men in radio, television and talking 
picture engineering; distributing; sales; man- 
ufacturing; broadcasting, etc. These men 
know what you must know to make money 
in Radio. You learn easily in spare time 

« at home with the R. T. I. wonderful 
^BL combination of Testing Outfits, 
Q^L Parts, Work Sheets, Job Tickets, 
m^^\ It is casy,quick and practical, 
\ covers everything in Radio 
— includes Talking Pic- 
tures and the latest 
in Television. Get 
started in Big 
Money Ra- 
dio work 
, now. 

AND UP- That's "hat »• {or the 



The met* who get into this Big-Money field now 
will have an unlimited future. Why? Because this 
billion dollar Radio industry is only a few years old 
and is growing by leaps and bounds. Get in and grow 
with it. $10 to $25 per week and more is easily made 
in spare hours while you arc preparing for Big Money. 
Television, too, will soon be on the market, so the 
leaders say. Be ready for this amazing new money-mak- 
ing field. Remember, R. T. I. "3 in 1" home-training gives 
you all the developments in Television and Talking Picture 
Equipment, together with the complete Radio Training. 



560- 



Warning 



. cov 



Do not start R. T. I. training 
if you arc going to be satisfied 
to make $15 or $20 per week 
more than you arc now. Most 
R. T. I. men will make that much 
increase after a few weeks. There is 
no reason to stop short of the Big 
Money Jobs or the Big Profits in a 
spare time or full time business of your 
own. No capital needed. Get started 
with R. T. I. now. Make money 
"le you learn at 
home. 




K. T. I. Book \ow 

FREE 



The thrilling story of Radio, 
Television and Talking Pic- 
tures is told with hundreds of 
pictures and facts — its hun- 
dreds of big money jobs and 
spare time money-making 
opportunities everywhere. 
Send for your copy 
now. USE THE 
COUPON. 



RADIO & TELEVISION 

Dept. 773 4806 St. Anthony Ct. # Chicago 



LET F. H. SCHNELL 

AND R. T. I. 
ADVISORY BOARD 
HELP YOU 

Mr. Scbnell. Chief of 
tho It. T. t Staff, i* 
one of the ablest and 
best known radio men 
in America. He has 
twenty years of Hadio 1 
experience. First to es- 
tablish two-way ama- 
teur communication 
with Europe, 

Former traffic man* 
ajrer of American Radio 
Itelay League. Lieuten- 
ant Commander of tho 
U. S. N. It. Inventor 
and designer of Hadio 
apparatus. Consultant 
Engineer to largo Ha- 
dio manufacturers. 

Assisting him is tho 
R.T.I. Advisory Board 
composed, of men prom- 
inent in tho Hadio in- 
dustry. 

INSTITUTE 



THE R.T.I. ADVISORY BOARD. These men are executives with important concerns 
in the radio industry— manufacturing, sales, service, broadcasting, engineering, etc., etc. 
They supervise K. T. 1. Work Sheets. Job Tickets, and other training methods. 



RADIO & TELEVISION INSTITUTE 
Dept. 773, 4806 St. Anthony Court, Chicago 

Send me Free and prepaid your BIG BOOK 
"Tune In On Big Pay" and full details of your 
three-in-one Home Training (without obligating 
me in any way). 



K.T.I. 



R. T. I- TRAINS YOU AT HOME FOR A GOOD J03 OR A PROFITABLE 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN 



Name 

Address. 
City 



State. 
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Aofthe^d tmvWays 



i 



to Make $3 -an Hour 



In Your Spare lime 



THE four 
plans 
shown are but a_ 
sample of the many 
ways in which our mem- 
bers are making $3.00 an 
hour upwards, spare time 
and full time, from the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the As- 
sociation. 

Our Members Earning 
Thousands of Dollars 
Every Week 

The Association assists men to 
cash in on Radio, It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and* 
rebuild sets — given sure-fire money* 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big-pay Radio position. 

The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas- 
ing their pay, pass- 
ing licensed operator 
examinations, land- 
ing big-pay posi- 
tions with Radio 
makers. 

Mail Coupon Today for the 
FREE HANDBOOK 

It is not only chock-full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 
income in your spare time. Mailing the 
coupon can mean $50 to $75 a week more for you. 

Radio Training Association of America 

4513 Ravenswood Avenue Dept. RC A-3 Chicago, Illinois 




Below 

t«ur a( E 





are a Sew of 
the reports 
[J from those now 
cashing in on the 

"40 Easy Ways" 

Clears Frank J. Deutch, Pa.— "Since 
<x aaa aa joining the Association I have 
w,wv,w cleared nearly $3,000.00. It is 
almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money." 

$1,100.00 In J- R - Allen, Calif. — "Have 
6 Weeks done over 5M00.00 w <> rtn of 
u vvwa» business in the last 6 weeks. 

Next month I am going to open up a store 

of my own. I never knew that money could 

come so fast and easy." 

$25*00 a Week N - J- Friedrich N Y.-"I 
c«*<mM Ti*MA have averaged $25.00 a week 
spare time fof the Jast 7 months even 

though I am not a graduate but just learning." 

Training Lands R. C. Kirk. N.C.— "Your f 

Him Job tr T ni " 8 f has ^ en ^ ry 
valuable to me. I landed a 

job with the big department store out here a 
few weeks ago because I had my member- 
ship card with me. There were a large bunch 
of applications ahead of me." 

ACT NOW 

IS You Wish NO-COST 
Membership 

For a limited time we will give to 
the ambitious man a No-Cost Mem- 
bership which need not — should not 
— cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 
You'll always be glad you did. 



Radio Training Association of America § 

Dept.RCA-3 4513 Raven»wooa Ave.. Chicago. III. J 

Gentlemen: Please send me by return mail full details of g 
your Special No-Cost Membership Plan, and also a copy - 
of your Radio Handbook. 
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YOU CAN LEARN 

ELECTRICITY 



In the Great: Coyne Shops 
Without Books or Lexronx 



in 



12 WEEKS 



My Amazingly Easy Way 
Will Astonish You 



Don't spend your life waiting for five dollar 
raises in a dull, hopeless job. Now — and for- 
ever—say good-bye to twenty-five and thirty, 
five dollars a week. Let me show you how to 
qualify for jobs leading to salaries of $60, $70, 
$100 and up, a week, in Electricity— NOT by 
books or correspondence, but by an amazing 
way to teach that makes you an Electrical 
Expert in 90 days. Getting into Electricity is 
far easier than you imagine! 

NO BOOKS ~ NO LESSONS 
7VO CLASSES 

No dry, uninteresting books to study. No les- 
sons to learn. No classes to attend. All actu- 
al electrical work — right here in the great 
Coyne Shops— building real batteries— wind- 
ing real armatures — operating huge motors 
and generators, wiring houses, repairing ra- 
dio sets, working on auto and airplane engines, 
etc., etc. In one department alone we gen- 
erate enough electricity to supply a small 
city with power! 

No Advanced 
Education or Previous 
Experience Needed 

You need no advanced education, because I don ' 1 
teach you out of books. And because you learn 
by actually doing the work yourself, you get 
all the experience you'll need right here at 
Coyne. I don't care if you don't know an ar- 
mature from a generator; if you're 16 years 
old or forty-five. It makes no difference! I 
will prepare YOU for a Big Pay Electrical 
Job in 90 days' time. 




Prepare Cor Jobs 
Like These 

Here are a few of hundreds of 
liositions open to Coyne-trained 
men. Our free employment bu- 
reau sri ves you lifetime employ- 
ment service. 

Armature Expert, to $100 a Wk. 
Substation Operator 

$C0 a Week and up 
Auto Electrician . $110 a Week 
Inventor .... Unlimited 
Maintenenco Engineer 

up to SI 60 a Week 
Service Station Owner 

up to ?l!00 n Week 
Radio Expert up to $100 a Week 



Get My Big 

Free Book 

Mail the coupon and let mc 
send you the big Coyne book 
of 150 photographs — facts- 
jobs — salaries —opportuni- 
ties. This costs you nothing 
and does not obligate you in 
any way. JusT: mail 
the coupon 



JOBS— PAY— FUTURE 

Sixty- thousand new Electrical Experts are 
needed every year. Thousands needed NOW 
for jobs paying $60, $70, $100 and up a week. 
So don't worry about a job Coyne Training set- 
tles the job question for life. Just recently one 
concern called on me for 150 graduates. And 
calls for more men are coming in almost daily. 
My big, expert Employment Department will 
help you and back you up as long as you live, 
without one cent of cost to you. 

EARN As You LEARJV 

And don't let lack of money stop you. Most of 
the men at Coyne have no more money than you 
have. Many of them pay practically all their 
expenses through spare time work we get for 
them. I will allow you your railroad fare to Chi- 
cago, and help you land a good part-time job 
the day you arrive, if you want it. Then when 
you graduate I'll giveyou lifetime employment 
help anytime you want it. 

Special Aviation Offer 

Right now I am giving an extra special train- 
ing in radio, Auto Ignition and Aviation Elec- 
tricity, without one cent of extra cost. Also, 
I'm making a most unusual tuition offer. But 
to get these big advantages, you must adt at 
once! So tear out the coupon and MAIL IT 
TODAY! Find out how quickly and easily you 
can land a Big Pay Electrical Job. JusT: mail 
the coupon. 



I 
i 
I 
I 

Dept. 30-95 Chicago, 111. | 

■ 



ffiYMF ELECTRICAL SCHOOL 

A 1^ Mmd H. C. Lewis, Pres. Est. 1899 

500 S. Paulina St. 



M. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL, Dept. 30-95 
Soo S. Paulina St. » Chicago, III. 

Gentlemen: Please send me free your big 12 x IS Book, with 
150 illustrations and your special offer of Two Free Courses. 



Name 

Address . 
City 



. State 
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PO00 MILES OF VERIFIED RECEPTION OF A 100AVATT STATION! 

STATION 21 W, SYDNEY, Al STRALIA 

This wonderful WORLD'S RECORD was not made on "short waves" but on the regular broadcast band on 
a wave length of 267 meters bv John White, 3054 Kingsbridge \v. New York City It was not made with a 
ten-tuhc snper-heterodvne but with the marvelous FIND-ALL l-OUR-t orderly Des^ned to utilize all the 

latent possibilities of the screen grid tube. 

HERE IS A CUSTOM-BUILT RADTO THAT FOR - - 

DISTANCE AM) QUALITY HAS AO EQUAL 

It is the supreme achievement of a man who has the respect of, the 
entire radio industry. The "FIND-ALL FOUR" was designed 
principally for radio fans who desire reception from stations all 
over this country and foreign stations as well. While it is battery 
operated it can also readily be adapted as ;m A.C. or D.C. ELEC- 
TRIC SET. M though compact it is one of the most powerful 
receivers on the market today. Its reception surpasses that of 
many six or eight tube sets. It can be used with the ordinary mag- 
netic speaker or with the most modern dynamic reproducer. The 
WORLD'S CHAMPION "FIND-ALL FOUR" is made up in a 
handsome Table Model cabinet and also in complete kit form with 
blueprint and complete instructions for assembly. 

TABLE MODEL, Complete— Less Tubes $35.00 
COMPLETE KIT— Blueprint and Instructions. . .$25.00 




i * ML 



\ 



I 




Complete Table Model or in kit Form 
Direct from Factory at Remarkable Prices 



POINTS OF SUPERIORITY 

(1) DIS I ANCE — Marvelous distance reception due to cor- 
rect use of the modern Screen Crid Tube has been verified 
with tins set. Stations in New Zealand, Japan, l anada and 
oilier foreign countries ha\e been clearly received. 
[2] TONE QUALITY — Clear, natural nndistorted quality — 
found only in the most expensive sets. 

(3) VOLUME — Plenty of volume even on distant stations. 
(-1) TWO DIAL Control gives sharper tuning for greater 
distance. 

(5) EQUIPMENT — Only extra equipment — Batteries or 
Eliminators, one 222 'l ube, two 201 \ Tubes, one 1 7 1 X 
Power Tube and Speaker. 

(6) COMPACT CONSTRUCTION — Cabinet measures 
exactly 7x7x12 inches. Aluminum chassis of latest design. 

(7) KIT — Can be assembled and wired by merest novice in 
less than an hour. Chassis furnished completely drilled. 



li\NK Keiikincis: 
F idelity Trust Co., New ^ ork 



SEND US YOUR ORDER NOW— Mention this S«rics— RC-3 



FIN© -ALU, IB AM® CO. 

^Designers and sManufcLcturers of Custom Built TtaxLios 



Suite 707, 2fi5 Madison Ave 




Hew York^ City~ 
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Thousands of 

Positions 

Open 
Right Now 

at 




Salaries Ranging 

UP to $ 200- per WEEK 

for MOTION PICTURE SOUND Engineers 

V\/E arc in contact with chain Duo to the fact that radio and sound which now employ approximately 

*! theatres and manufacturers of are so closely allied, men with radio 50,000 projectionists, it is csti- 

Sound equipment who desire the experience arc t lie most adaptable. mated thai a very small per cent 

cervices of competent sound men of this number arc qualified to fill 

as engineers, projectionists, instal- POLICY t,,c P°»''i°» 39 Sound operators. 

lation and service men. Our em- n , ,„ _„ a M „j p IO :^timi * ,an > ,ho « a,M * 8 of ncw mcn 

plovment department will assist °T I T Jr J, I hv the , S have to he taken into this field as 

P.'" "A • eon. J , ,2 ScetSS [f 8t ;' 8 thc ^ iV^\ l V7r soutT^he 

neetronfree of charge. will qualify yon /or a S^^fSL^; 

Profession « hose place in the , |Uml(< . r of opcrator9 r , Mluirc d. 

GUARANTEE engineering world is second to ^ condition will create many 

UUAKAIM^ All of the available Wk thon8aIld8 of I>0sitionii at 8alaric9 

Our guarantee insures you that if *M of ,h , c , art "'"'SV^f^l n P «° * 200 - 00 P er 

0 it r . i fundamental principles ot sound 

rou enroll as oik* ot our students . 1 . 1 „ A i „„ Th/» tii.t.*™ f«r th™o rnursr<» in 

. lg crimen to you in an cvervuav, J nc tuition lor incsc courses 10 

and take advantage of thc many plain-talk language, as well as very reasonable and is payable in 

opportunities that your member- ^ f traiui in emy installments as you study, 

ship entitles you to > our increased operiil] J servic ing and instal- Also yon have thc added conve- 

income will pay thc tuition of thc . J Qf Equipuicnl. ™« of studying at home in your 

course many times. \\ e nncon- snare time. Fill out and mail the 

diUonally guarantee that if for nFATANH coupon below todav for special 

any reason you arc dissatisfied , , 1 scholarship proposition, 

(you being thc judge) we will re- In the 20,000 theatres throughout 

fund every cent you have paid. thc United States and Canada, MaJI Coupon for Free Information 

PROJECTIONIST ■ PROJECTIONIST SOUND INSTITUTE, , 

nATT . m ! EASTON. PENNA. RC-8 1 

SOUND 1 GmiUmttr. | 

* * " m ~^ I rU.isc Mini rne, by n turn mail, full ilrtait* of ?onr Sf>rcia1 Scholarship Prop- 

1 edition ou Sound V rejection. 1 

INSTITUTE • ! 

"The Authority" ■ • 

| Address 1 

EASTON, PENNA. • 

City State J 



www.americanradiohistorv.com 



422 



The Big 3 always in the SPOTLIGHT 

of Scientific Fiction 

A SCIENTIFIC EDUCATION WHILE READING THE 
MOST MARVELOUS FICTION 

Once you have read your first science fiction magazine, you will never 
let a month pass without making every effort to read the next issue. Hours 
of pleasant pastime arc well spent in reading stories that you like — stories 
written hy men who have spent many years in study of the science and hav e 
attained literary success — stories that are entertaining and educational as 
well. In the Science Fiction Group you will read stories of the H. G. Wells, 
Jules Verne and Arthur B. Reeve type, with a techni-scientific hackground. 



Science «g*f> 
ff Stories 



SCIENCE WONDER STORIES 
exploits the present and the future by 
giving you the most marvelous stories 
that have ever been put into print. 
Interplanetarian trips, space-rlyers 
talking to Mars, death rays, gravity- 
nulliners transmutation of elements, 
trips to other worlds, are some of the 
subjects treated in SCIENCE WON- 
DER STORIES. 

This magazine publishes only sci- 
entific fiction of the type that made 
Jules Verne, H. G. Wells, and Edgar 
Rice Burroughs famous. 



25c 




NOW — for the first time, ad\anced 
thought on scientific crime detection 
is published in a profusely illustrated 
monthly magazine. SCIENTIFIC 
DETECTIVE MONTHLY is truly 
the most amazing publication ever 
issued and the most fascinating read- 
ing ever set into type. 100 pages — 
e%ery one chock full of gripping reve- 
lations and stirring situations. AM 
based on newly discovered scientific 
facts. 



"AIR 

IWOWER^STORIE^ 

What will aviation be like fifty 
years hence, one hundred years hence, 
five thousand years hence? 

The answer to this question is found 
in the most unique aviation fiction 
magazine in print. 

AIR WONDER STORIES presents 
solely flying stories of the future, 
strictly along scientific-mechanic tech- 
nical lines, interspersed with explora- 
tion and achievement. All of these 
stories are of the scientific fiction type. 

THEY ARE ALL DRAM \TIZED 
MECHANICS OF THE AIR. 

In addition to this, AIR WONDER 
STORIES now publishes interplane- 
tarian stories by which \ou visit 
strange worlds and strange races and 
find strange adventures. 



The 



On All Newsstands 



Copy or use coupon for Big Saving 



MAIL 
COUPON 



NOW 



J 



STELLAR PUBLISHING CORP., 

98 Park Place, 

New York, N. Y. 
Enclosed find $ , for which enter my 

subscription to 

( ) SCIENTIFIC DETECTIVE MONTHLY 
( ) SCIENCE WONDER STORIES 
( AIR WONDER STORIES 

for eight months. Check which you prefer. 

(Canada and foreign $1.25.) 

Name 

Address 

City State 

R.C 330 



S 8 MONTHS 



ANY ONE MAGAZINE 



( {Canada and foreign $1.25) 
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EE lO DAYS TRIA 



IMHNNMPH 

PENCIL POINTED FOUNTAIN PEN 



A New Idea ? di f ""'*,,'?>'- 

• lcrent seli-hlhng 
fountain pen that writes with ink like 
a pencil. It does any kind oi writing 
—instantly— on any kind of paper, 
even wrapping paper. Better. 
Smoother, Without a miss, skip or 
blur. Has the advantage of a pen and 
the ease of a pencil. 



FRANKLIN 

SURETY CO,X It works like 
Assets over / a charm — with 

fulfillment/ eas Y S^ de ^at ac- 
of aU / tually improves your 
promts/ handwriting. 

Makes 1 to 4 clear 
carbon copies and your 
ml originals in ink. Ideal for 
¥/ salesman's orders, private 
W correspondence, otiice, sales, 
billing or other records. 
Draws lines to a ruler. 
Not a smudge or blot. The 




hard smooth ball-like point can- 
not spread, bend or break. Let 
anyone use it. They cannot 
injure or distort it. Patent auto- 
matic feed prevents point from 
clogging. And it never leaks* 
Beautifully made of finest ma- 
terials. Has safety screw cap, 
self-filling lever and clip. It is 
the equal of pens selling at a 
much higher price, and it's 
FREE to try ior 10 days. No 
obligations. Simply send the 
coupon along. 



The 
Big Chief 

A larj». vuhstanrial 
IN Koch % i"i i ume 
tUc as $7 *U-I$H.75 
loum.iin pews. Made 
cJ mottled hard rub- 
|y-r.*hirh is black ami 
led aro\tica1)y bond- 
ed. Cold (tiled band 
t n cap, tfold c lip and 
lever. MKt.whiKvrold ! 
point ami iced. H«-auty 
tu dignity combined in 
a most -ttracti*et(Uiiucr. 

Prfc« 4J.OO 



The Black 
•nd Pearl 

An .ittraCti «. INK' 
haj ii vmie size 
barrel and cap and 
sann* expensive un» 
brc-iikaldi- material as 
8ly low n tain pens. 
V'datis idaiimitu and 
iridium, th'- two must 
d jr.it !c and txjjen- 
>ivc | r<-cwu* metals. 
Threefold lilh-d bands 
1J and yold »el|- 
ii'j lever and clip. 

Price 5S.OO 



$llustratLQri>$JIctual Jize 



WHAT THEY SAY OF IT! 



I have be Monrv Order Clerk 
in the P. O. for twenty years 
and this Js the best pen I have 
ever used. — doArt O. t'ultmc'dtr, 
Monroe, XwtH Carolina. 

Your Inkopritph is a delightful 

surprise. The touch is velvety, 
the flow smooth and its per- 
formance altoKethcr satisfac- 
tory— »s;/>iry Adams, ttoeh Hilt, 
South Car id inc. 

You have one of the best 
writing Irstrumenrs I ever 
used rejrnrdle.ss of price. I use 
the lowest (trade stationery and 
there Is never a blotch or 
scratch because of its round 
smooth point. It Is a wonder- 
ful invention. — 

ii. L. OrUy, MUno, Va. 

Am a bank teller. Can pick up 
InkoKraph any time in any 
position it writes immediately 
nil words and numbers the 
same. Try and do it with any 
oth«»r Pen. Can honestly Bay 
I never found a pen so easy 
and tireless to write with. — 
C. i(. MQrtly, Mlaiteicn, Va. 



Am tickled rkinny. It's a 
darling. Can make carbon copies 
of orders and Fond original hi 
ink to factory instead ol pen- 
ciled Bhcet. — 

A. Watson, r.lQin, 111. 

I am determined to "use no other 
pen in my work. If they only 
knew the comfort of writing 
with this pen, every author in 
the world would. I a m sure, 
get one. "Cheerio."— remit 
Louis Jlamon, London, England. 

Eifrht years or more aco. I pur- 
chased an Inkogruph, which has 
been in almost constant use 
during that time. This Is 
rather remarkable, inasmuch 
as I had many fountain pens 
from cheap to expensive, but. 
none compares with the Inko- 
graph which is as Rood and 
ready to serve as when I pur- 
chased it.^> 

licrric iiaxtcr. Great Keck, L. L 

Writes smoothly, like Point wag 
greased. Makes no ctifZerenCe 
what kind of paper. Fine for 
shipping tacs.— 

A. Simmt, Jtrscy Ctfu* 2i* 



I must writ* and express my 
appreciation to thank you for 
giving the public the oppor- 
tunity to use so wonderful a 
writing Instrument, in my own 
work, inventing, I must Jot 
down my thoughts and ideas 
very quick and I flnci my Inko- 
graph my first aid. which) 
never fails— B. L. fienrv < Lad it 
Ldaon), Sao York, 

Have Improved 50*^ In my handj 
writing since using your Iuko- 
grapii. — 

J. It, Heed, LoutavtUe. KV. 

You can see the Point in it for 
insurance men — for you can* 
spread this news but not that 
point— r„ urge E, Miller, H est 
Philadtl?hia, p Q . 

In my opinion there fen't » 
bijter pen on the market re- 

h'ardiess of Price. — 
D. J. Utrocron. Lotavette. la. 

We Intend to use the Inkograpn 
generally in the office. It makes 
a splendid carbon on 20 lb. pa- 
per. — iu-rnatd Gtoekler Company. 
i'iltsburyh, Pa. * 



Tahe Advantage of Our FREE to Days Trial Offer 

and join the many thousand* who t< 11 us that r«vard)ess id price the 
InkuokAI'II Is the btst writing; instrument liny have ever u»e«L 

INKOGRAPH Company, inc. 

W orld's Largest P*>\c it Pointed Fountain Pen fifatiufacturers 

163-69 Centre St., New York, N. Y. 



DEALERS 

Stationery Slorrs. Drug Stores. 
Department St>>r« s. etc., send lot 
oi:r citah-g and trade pries. 



SEND NO MONEY 



When Ordering 
lithograph Put X 
After Style Desired 

$J25D 
►22 □ 

122 □ 



$32 
$55 



Also mark X 

Here Q 
if you prefer 
ladicft* size 
with ring on 
cap to be car- 
ried on ludiea* 
»uuio,r or 
mun'H w titch chain. 



AGENTS 



StnU for IfKOtiKArtl or l-HKK t.m\*m 
v\mn\iovki*l. S«M> on ou Id- 

vt. (Bitot, icnnvtliat* coioaj»r»*ion». 



Your name and adtln-SMt are sulFieinit. M \nthin 10 days you 
are not* iir< lysatisficd that the Inki>.k \i ti is ihc handiest 

and Mi il:>-st 1K.-1I you have ever u «.-<; regardless oi price. 

return it and nc "ill rctuud yuur inui.cy. 



NOTE: 



Whrn remittance accompanies ord»# 
I.NKijtjKMH will be sent postpaid. 
Prices out>idc V- S. A.. $2 00 stvlm, 
$;.50; 1300 styks. f-*.ou; *5.0U styles. ^7.00 aad femituac* 
most accompany order. 

INKOGRAPH CO., Inc., 1*3-49 Centre St., New York 

Vcu may send v r IxkuOKAPU. I will pay posUuaa f 
plui post«k'V o* delivery. 



Name 



Addres* 



City 



Stat* 



\N\N\N., 



RADIO-CRAFT 



March, 1930 



ftyulwiwt BIG money 
these fellows have made 
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$375 One Month Spare Time 

'Recently I made $375 in 
one month in my spare 
^li) time installing, servicing, 
' selling Radio sets. And, 
not so long ago, I earned 
enough in one week to pay 
for my course." 
EARLK CUMMJNGS, 
18 Webster St., Haverhill, Mass. 

$1597 In Five Months 

"The N. R. I. is the best 
Radio school in Ihc U. S. A. 
I have made $1597 in five 
months. I shall always tell 
my friends that I owe "my 
success to vou." 

HENRY J. NICKS. Jn., 
302 Safford Vve., 
Tarpon Springs, Fla. 

$1164 Spare Time Profits 

' Look at what I have made 
since I enrolled, $1,161 — 
money I would no I have 
had otherwise. I am cer- 
tainly glad 1 took up Radio 
with N. R. I. I am more 
than satisfied.'* 

HENRY U. HE1KKINEN. 
123 W. Eric St., Chicago, III. 

Over SJOO* la Four Months 

*'My opinion of the N. R. I. 
course is that it is the best 
to be had at any price. 
When I enrolled 1 didn't 
know a condenser from a 
transformer, but from De- 
cember to April I made 
well over $1000 and I only 
worked in the mornings." 
\L. JOHNSOV. 

1 109 Shelby St., Sandusky, Ohio. 




<3 wUl tfwu) tfeu to& 

how to start a spate 
time or full time 
Radio Business 
of\bur Own , 

wUtout cafiUaC 

Radio's amazing growth is making many big jobs. The world- 
wide use of receiving sets and the lack of trained men to sell, 
install and service them has opened many splendid chance? 
for spare time and full time businesses* 

Ever bo often a new business is started in this country. We have seen how 
the growth of the automobile industry, electricity and others made men rich. 
Now Radio is doing the same thing. Its growth has already made many mea 
rich and will make more wealthy in the future. Surely you arc not going- to 
pass up this wonderful chance for success. 

Mere Trained Radio Men Needed 







A famous Radio expert says there arc four 
good jobs for every man trained to hold them. 
Radio has grown so fast that it simply has 
not got the number of trained men it needs. 
Every year there are hundreds of fine jobs 
among its. many branches such as broad- 
casting stations, Radio factories, jobbers, 
dealers, on l>oard ship, commercial land sta- 
tions, and many others. Many of the six to 
ten million receiving sets now in use arc only 
25% to 40% efficient. This has made your 
big chance for. a spare time or full Ume 
business of .your own selling, installing, repair- 
ing sets. 

So Many O pp o rtun ities Yon Can Make 
Extra Money While Learning 

Many of our students make $10, $20, $30 a 
week extra while learning. I'll show you the 
plans and ideas that have proved 
successful for them — show you 
how to begin making extra money short lv after 
you enroll. G. W. Page, 1807-21st Ave., S.. 
ftashville, Tenn., made §935 in his spare timet 
while taking my course. 

I Give You Practical Radio Experience 
With My Course 

My course is not just theory. My method 
gives you practical Radio experience — 
you learn the "how" and "why" 
of practically even type of Radio 
set made. Tins gives you confi- 
de nre to tackle any Radio problems 
and shows up in > our pay envelope t oo. 



Jki4&ocL> 
bfintd oat afat 

. , fttSa>/- 



I Will Train Tou At Home In Your 
Spare Time 

; I bring my training to you. Hold your job. 
Give me only part of your spare time. You? 
don't have to be a college or high school 
graduate.. Many of my graduates now mak- 
ing big money in Radio didn't even finish the 
grades. Roys 14, 15 years old and men up 
to 60 have finished my course successfully. 
You Must Be Satisfied 

I w ill give you a written, agreement the day 
you enroll to refund your money if you are 
not satisfied with the lessons and instruction 
service when you complete the course. You 
are the only judge. The resources of the N. R, I. 
Pioneer and Largest Home-Study Radio schooL 
in the world stand back of this agreement* 

Get My Book 

Find but what Radio offers you. My 6 1-pngc? 

book, 'Rich Rewards in Radio"* 
points out the money making op- 
port unities the grow th of Radio 
has made for you. Clip the cou- 
pon. Send it to me. You won I 
be obligated in the least. 



You can build 100 cir- 
cuits with the Six Big 
Outfits of Radio parts 
I give you. The pictures 
here show only three of 
them. My book explains 
my method of giving prac- 
tical training at home, 
Get your copy I 



Address 
J, E. Smith, Pres. 
Dept. OCT 

National Radio Institute 
Washington, D» C. 




<m m 0* 



J. E. Smith, 
President, 
Dept., ocy 
National Radio Institute, Washington, D. C. 
Dear Mr. Smith: Send me your book. I 
want to know more about the opportunities 
in Radio and your practical method of teaching 
at home in spare time. This request docs 
not obligate me to. enroll and 1 understand 
no agent w ill call on me. 

Name .\gc 

Address , 

City State 
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Editor 



Short-Wave Opportunities 



By Hugo Gernsback 



DURING the past two years there has I wen greater 
net iv it y in short-wave radio, perhaps, than in am 
other branch of the radio art. While slant waves 
themselves are nothing new on the radio horizon, yet 
it is most interesting to note that the general public is. at 
last, becoming aware of the fact that there are such thing* 
as short wives. 

From lf>08 till 1921, radio was a scaled book, so tar as 
I he public at large was concerned. Then, when broadcasting 
started its triumphant progress in ISfgl, the general public 
became interested, and a tremendous boom in radio followed. 

II seems certain that we are to see history repeated* so 
far as the short-wave receiver is concerned. 

Until quite recently, it was not possible for the untrained 
layman to buy a short-wave set and operate it himself: ami, 
indeed, until a few months ago it was not possible to buy an 
AC short-wave set. 

These conditions, however, are being overcome very 
rapidly; and the time is now here when the public at large is 
beginning to ask questions about the possibility of listening 
in to short-wave stations thousands of miles away. 

Until very recently, it was necessary to use the head- 
phones when listening to short-wave programs: but, during 
the last year or so, it has become possible to bring in, on the 
hnul speaker, the distant programs on the short waves, just 
as clearly as with the regular near-by broadcast programs, 

It is no longer a novelty for people in America to listen 
in tli recti) to 21. () of London (over 5SVV of Chelmsford) or 
to TCI in Holland; or even to a number of Javanese and 
Australian stations from eight to ten thousand hiHes distant. 

Such tilings are everyday occurrences today: ami a recent 
^broadcast of European programs -which were received in 
America on short waves and retransmitted on American 
broadcast waves by the National nro.idcasting Co. and its 
associated networks -has aroused the general public, as per- 
haps nothing else did that has happened in radio in recent 
yea rs. 

Of course, it will be many years before there will be hourly 
rebroa ilea sting by our own broadcast stations of the foreign 
programs; and it is doubtful thai this feature will ever 
become quite general. In order to rehroadenst a program 
with faultless quality, atmospheric conditions must be abso- 
lutely right, and electrical conditions must be ideal. 

But the man who operates his own short-wave set docs 
not require Wfy perfect reproduction in bis programs ami, 
indeed, it gives him a far greater thrill to tune in foreign 
programs directly on his own set than to listen to rehrond- 
casts over his regular set. 



Hut the important message, which I would like to broad- 
cast to all professional radio men and Service Men, today, is 
the following: 

There are now available on the market either ready-made 
short-wave sets or sets in kit form, which can readily be 
sold to the public during the coming year. It seems quite 
likely that none of the large set manufacturers will attempt 
to sell short-wave radio sets on a large scale, as they do with 
regular broadcast receivers; and it is here that the profes- 
sional radio ami Service .Man can reap his harvest All that 
he requires is a good set which, when properly demonstrated 
to a prospect, will almost invariably result in a sale. 

In other words, when the Service Man or radiotrician 
makes a call oil a customer, he should find out by tactful 
questioning if bis prospect is interested in receiving foreign 
programs from Fan ope or from other parts of the globe. 

1 he important point to mention is that the type of set needed 
for this pnrposi' is quite low in price, considering everything, 
and that a demonstration will be gladly made in the pros- 
pect's own house. This is also comparatively simple; because 
the prospect has already an antenna and ground and his 
own batteries to operate the short-wave set. In case the 
set owner has an A.G. receiver, an A.C. short-wave model 
will, of course, have to be used by the salesman. 

If the demonstration is well made, there is no question 
but that the professional r;idio man can dispose of quite 
a good many short-wave sets. 

Or, if it is not desired to sell the prospect in bis own 
home, it is then a good idea for the professional man to rig 
up a set on his own premises, and send out invitations to 
his prospects to come ami listen in to foreign short-wave 
programs, at certain times of the day. This is always a good 
drawing card, and many sales can be made in this manner. 

At the present time, it is still necessary (with the majority 
of short-wave sets) to plug in different coils for the dif- 
ferent wavelengths, lint radio history is being rapidly made 
and, in a forthcoming issue of R .\i>io-Ck\ ri , we will present 
to our readers an entirely new development whereby it has 
now become possible with a single sel of inductors — which 
need never be removed from the set — to tune in to all wave- 
lengths between 20 and 200 meters. This, by the way, is 
one of the biggest radio developments in many years: the 
feature will be exclusive with K<\nio-CaAi-r. 

II should be noted that the surface of short-wave possi- 
bilities has as yet not been scratched; and that, sooner or 
later, we will certainly have a real boom in short-wave radio. 
Now is a good time to prepare for it, and lay the ground- 
work for what is to come. 
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Service Men's Department 

Edited b> JOHN F. RIDER 



ON'K of the interesting— if not the 
must interest injr — ltffsli lights of ra- 
dio service work is that nothing can 
lie taken lor granted, ksieh diag- 
nosis fur trouble, l»e it simple or ctifnplcx, 
is individual in itself. 

Take, as »n example, the voltage divider 
employed in a " If eliminator. It is common 
practice tn employ the "bridge" type of 
unit; that is, the resist a nee network across 
the output of the filter system, with laps at 
Certain points to provide certain fixed volt- 
ages. Vet it is unsafe to assume that all 
radio receivers employ sueli voltage-divider 
systems; heeanse quite a few employ the 
parallel arrangement, where a scpsi rate re- 
sistance is connected between the maximum 
*!>+" ami the tube or tubes Lo he operated 
lit a. eertain value of plate potential. 

It is (piitc emu mon lo supply grid bias 
for the output tube by nienns of a fixed 
resistor connected between the center tap 
of the filament circuit and the grid return 
had, whieh is also Yet it is unsafe 

to assume that all arc connected in this 
manner; heeiiuse some popular receivers 
employ a separate resistor in the *T> M elim- 
inator system as the source of bias for Hk 
output tube. 

One would naturally assume that, if a 
voltage-divider resistor is used in eomieetioii 
with a *Ti" eliminator, and this resistor is 
tupped at eertain point* f#r the voltage re- 
i|iiired in the reeciver, the tap intended for 
the detector connects directly to the unit 
located in the plate circuit of the detector 
tube. Vet measurements of the supposed 
''detector" voltage at the divider, and at the 
tube plate, show h difference greater than 
that which should be due to the drop across 
the transformer primary in the plate cir- 
cuit. The difference is due to a drop across 
a special rcsist.nr loeatcd in the detector 
plate circuit of many receivers. This re- 
sistor is used to drop the voltage to the 
value required for the detector tube, and 
is external to the voltage-divider. 

The fact that two output tcrmin ds are 
provided inside the receiver housing does 
not signify thai an output coupling unit is 
enclosed within tin receiver* (Juiie a few 
\.C. receivers designed for operation with 
'71- or 'TlA-lype talus .ire equipped with 
two <ml pul binding posts, but not with out- 
put coupling units, 'flic (magnetic) speaker 
tips arc plugged into these te rminals and, 
as su<h. an direetlv in the plate circuit of 
the output tube 

Defects do not occur at the most ac- 
cessible point* in an Installation. Several 
Instances have been found where short cir- 
cuits were located w ithin the connector plug 
employed to couple a dynamic speaker to 
the receiver proper. Such plugs have four 
or five contacts whereby several circuits arc 
closed. An apparent defect in a speaker 
system need not be located within the 
speaker proper. Check the plugs! 




MR. JOHN P. RIDER is one of 
those radio authorities who hut 
the knack of bringing engineering 
down out of the clouds— or ut least 
Out of the laboratory — and putting it 
to work for the Service Man. Each 
month he will contribute practical ar» 
tides, in addition to passing upon all 
the suggestions and experiences ottered 
to this department by its readers. 



'flic ends of shielded cables FrcipicuUy cut 
through the wire insulation and, when jarred 
by vibration of a receiver during operation, 
will cause intermittent shorts. 

Though it is a fact that a wry large 
number of power packs employ the \sn-typc 
rectifier tube with similar capacity values 
in the filler system, the !>■('. resistance of 
the chokes employed in the liller is not 
always I he s;mic. Investigation anion*' a 
large number of manufacturers shows that 
Such resistance value* vary from about "iiH) 
to a hot 1 1 I,0n0 ohms. 

'flic fact that one chassis put out by a 
mmnifactnrtT utilizes choked rated at, saV, 
•KM ohms l).(\ resistance does not mean 
that the same type of choke is incorporated 
in the "tV* supply unit employed in con- 
junction with another receiver chassis; de- 
spile the fact th;d tint rectifier lube is the 
s;nnc in both instances. 

Ir'iltcr chokes employed in ,\.t\ "|P elim- 
inators are not the same as those employed 
in the eliminators of 1).(\ receivers. I»e- 
eaiisc tin: frequency to he filtered is much 
higher, it is possible to employ smaller 
values of inductance: ami, since the current 
Mow through such chokes is muck higher 
than in A.C receivers, the D.C. ' resistance 
of the winding is much less, 'the D.C. re- 
sistance of such chokes varies from a frac- 
tion to about ;$<) ohms. 

All '2Ci-t.ype \X\ tubes do not secure their 
grid bias by means of a resistor located in 
the filament center fap-"li — " •* ■- 1 « I return 
circuit. Quite a few receivers si ill cinplov 
I he old "ir* cliiuinalor standby. 

All radio receivers have not reached the 
Standard of design where it is possible to 



secure a high degree of tone quality with 
low value of power output. In many good 
receivers excel ten i quality is available with 
high gain level; but the reproduction falls 
off when the volume is reduced, flic fault 
is in the speaker and not in the set. 

flic fact that a unit is new does not mean 
that il is perfect Quantity production is 
such that a few defective units slip by now 
and then. We make particular reference to 
phonograph pick-up units; it is possible that 
they may be defective when purchased. 

'flic conventional filter system employed 
in a "|>" eliminator is of the '*pr' type, with 
two chokes in scries with the line and three 
condensers across the line. In some of the 
new receivers, however, the design of the 
tilter system has been changed; the struc- 
ture is stilt the same but the number of 
elements in the system have been changed. 
Jn some, one of the chokes is shunted by a 
capacity; thus forming a parallel resonant 
circuit in scries with the line. Kilter systems 
are undergoing changes in design. Quite a 
few do not employ the inpul capacity. 

'fhe fact I hat an audio coupling unit is 
contained within a metal cafe equipped with 
lour output terminals (indicated as "IV* 
"IV "<r ami "F— '*) does not signify that 
the unit is a I ransfornrer. < x >uile a few re- 
ceivers arrange inipcda nee-con [lie* I units in 
such fashion. Kurthermore, the fact that an 
audio coupling unit hears more than four 
terminals docs not mean that it is a push- 
pull trans former. Several receivers are 
ccpiipped with single units housing two 
separate transformer windings connect eel 
info diftcrcnl audio stages. 

The fact thai a t rain former consists of 
two separate windings, inductively coupled 
to each other, does not mean that the two 
circuits arc isolated from each oilier. Bear 
in mind I hat the grid return lead terminates 
at Die "l» — " terminal, anil that the other 
side of the 5 ii " terminal (namely the 
*B-r v ) terminates tit the primary winding 
of fhe same transformer. Tims continuity 
testing cannot be done unless the leads to 
the transformer arc disconnected. 

flic man who takes for granted that a 
lube is not shorted will eventually pay the 
cost of several new meters. Short circuits 
are common among Lubes which have been 
handled, inserted ami withdrawn from 
sorkrls. Test all lubes for short cireuils 
before inserting into a regular tube tester. 

The fact that perfect continuity is avail- 
able through a winding, as determined by 
means of a voltage test, tines not mean that 
the winding is perfect; it may be shorted. 

'fhe fact that a receiver operates, al- 
though poorly, does not nieati that its cir- 
cuit continuity is satisfactory. Open plate 
circuits in the radio- frequency amplifiers 
will not always stop operation of the re- 
ceiver. Open plate-circuit resistors will 
impair performance, but will not interrupt 
operation. 
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Leaves from Service Men's Note Books 

The "Meat" of what our professionals have learned by their own 
practical experiences of many years 

By RADIO-CRAFT READERS 



KEEP YOUR WATCH AWAY FKOM 
THE DYNAMIC 
By George H. 1 luhy 

IHAV.K experienced something, while 
repairing sets with dynamic reproduc- 
ers, that should be published to warn 
other Service Men. 1 temporarily 
spoiled my p>od watch, through jnagneUta- 
tioii of its steel parts in the flux thrown off 
hy the held windings of a Kolster speaker. 
In a test, I found the magnet affected ft 
compass some distance away, directly in 
front of the reproducer. 




Fig. 1 

When a service man is working on a dynamic, 
his natch is close to the field coil. If a cur 
rent zvere turned into the windings, it would 
magnetize the watch. 



(P'lectrieal workers have long known the 
necessity of keeping a sensitive watch nwujf 
from the fields of motors and generators. 
The eleetiotlyiiiimic reproducer introduces 
into radio a piece of apparatus with strong 
flux; and, while the user of the set does 
nol come close enough to it to experience 
this I rou hie. the Service Man should be 
careful to keep his watch away from the 
field windings of the reproducer while test- 
ing. — lufiior.) 

TESTING RADIO RECEIVERS 
Hy C. Washburn. Jr.. (US.. E.E.) 

WHKN answering a service call, I carry 
with me n Jewell No. Iflfl set analyzer 
and a small portable tool-hox which contains 
the instruments and supplies described be- 
low. 

I 'pun arriving at the customer's house I 
derive as much information as possible about 
the fiction of the set by questioning the 
customer. I then turn on the set to sec that 
the tubes light, and notice whether there is 
any sound in the speaker. 

If the set is battery-ope rated, I test the 
batteries with the set "off"; using a storage- 
buttery discharge meter with a low- resist- 
ance, 0-50 voltmeter. The hitter affords a 
test of the li F batteries under load, due to 
the low resistance of the meter. The storage 
battery meter precludes the danger of spil- 
ling acid incurred when using a hydrometer. 

If the set is electric, I insert the plug of 
my set analyzer in one of the sockets of the 



set and read the filament voltage. If this 
is normal. I know that the line-voltage is 
C). K. If not normal, I then test the line 
voltage with the A.C voltmeter in the ana- 
lyzer. If this test shows normal condition, 
I substitute the phones for the speaker, as 
a check on the speaker. 1 then test the 
aerial and ground for a short with the 
continuity tester. The suggested routine 
for testing is tabulated as follows 

run i * 

Lineman's pliers, long-nosed pliers, side 
cutters, soldering iron and stand, huge and 
small screwdrivers, slo rage-battery discharge 
meter (not a hydrometer) ; 0-50 low -resist- 
ance voltmeter; pair headphones. 

AccEssonins 
Tubes: one '01 A, one *2T, one '80, one '71 A; 
one 2-i ii f. 300- volt filter condenser; one 
.00025-ifif. grid condenser with clips; grid 
leaks; one ground clump; box of assorted 
screws, soldering lugs; roll of hookup wire; 
coil of aerial wire. 

Information Fhom Sit Owner 
Age of sct? 
(tcncral performance? 
Condition prior to defect? 
Changes made in setr 

Tksts ox Rattt.ry Set 
Tubes light? 
Sound from speaker: 
Test batteries; 
Test circuit ; 
Test tubes; 
Repair. 

Tests on A.C. Set 
Filament voltage? 
Line-voltage? 
Cheek speaker; 
Aerial and ground ; 
T n he v o 1 1 a ges- - p I a t e- g r t d ? 
Continuity tests. 
Repair. 




Mr, Washburn uses cheap, low-resistance meters 
to give a load test of batteries, before going 
over the set with his analyser. 



AN UNUSUAL COMBINATION 
Hy Stanley L Hou^h 

AN almost unique experience, I believe, 
was that which 1 enjoyed(r) when 
(idled upon to service a monstrosity which 
combined a line grand piano, a phonograph, 
and a radio receiver. The instrument was 
Called the "l'honpiarad Grand/' or some- 
thing equally distinctive. Its design had 
been accomplished by someone with a great 
hick of radio engineering skill, but a coun- 
tervailing surplus of optimistic imagination. 
The owner, a resident on ''Millionaire 




Fig. 3 

Luckily, customers who require servicing jobs 
with silver trimmings hare the money to pay 
for them. 



Street" (Summit Avenue, St. Paul, Minn.) 
bad paid the trifling sum of $4*500 for this 
eleventh wonder of the world. 

It was a grand piano of high quality', 
with two sliding drawers, one to the left 
and one to the right, which contained the 
receiver and the phonograph, respectively. 
A reproducer and power pack (such as arc 
incorporated in the HCA lOt combination) 
were mounted beneath the piano, in such a 
manner that the opening of the speaker 
pointed toward the floor, and the tubes of 
the power unit hung downward, threaten- 
ing to fall at any lime to the floor. Both 
units had been taken from some Victor 
combination; but I am sure that the de- 
signing engineers in their most fanciful mo- 
ments had never imagined the use to which 
the material would be put. The receiver 
was of the "28 s * type, comprising eight 
three-volt tubes in a super-bet hook-up, with 
center-tapped loop. 

I decided to tackle the radio problems 
first. The designer, being ignorant of the 
nature of a loop antenna, had designed one 
of only four or five turns to fit a very lim- 
ited space. I replaced this with an in- 
ductor; making it necessary to utilize an 
aerial-and-ground system. This was in- 
stalled by house wiring experts; for the cus- 
tomer was one of those who insist on spe- 
cialization and expert service, and are will- 
ing to pay the price. The connection was 
made to an outlet at the rear of the piano. 

The next problem was to relocate the 
power unit so that the tubes would be in 
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an upright position, nut tit' sight, yet ac- 
cessible tor scr vicing. Thi* required the 
construction of a special hinged hanger, 
which ctiiilil be lowered fur service work. 

Since the speaker produced disturbing 
harmonics In parts of the piano itself, jn 
unusual amount of experiment, with souud- 
iiisulntiug materials was necessarv, to cor- 
rect Hie condition without producing *Vehn 
chamber" effects that would injure tin 
piauii'K tone. This was finally done; a rat- 
tle in the speaker** coin- was finally elhni- 
natcd by installing a new fc!t-«Jgc cone, 
after vainly trying to rc-cinter Hie old one. 

Last, hnl not leasl, raj iic interference. 
This was finally reduced, snlVicienlly to 
satisfy the customer, by installing special 
filters, niie on uii nil burner, and one on a 
small motor. 

The phonograph was cheeked, and rc- 
placemenf of the eenterin^ rubbers was the 
only I lung found necessary. 

With a sigh of relief, \ gathered my tools 
— only tn find I had sighed loo soon. The 
butler stopped me at the door, to inform 
me that the antenna outlet plug must be 
changed t o Hi-it eli the colors of the room 
before the work could he accepted as com- 
plete. A few d;iys later. I installed a silver- 
plated nutlet plate. 

Can you heat it? I would \* very much 
interested to liciir from anyone who has 
had the Opportunity to service any such 
Out lit as 1 have drscriheil 




Fig. 4 

This use of lit*: same dise for radio mid phono- 
graph at 0ttt m c is it >t only amusino, but a test 
of i/Mu/ify. 

A KADIO-PHONOORAFH KINK 
Hv Louis K. Skl.ir 

HI UJ- is a very novel scheme of playing 
the radio and phonograph saiuultanc- 
onsly. Anyone having an electric pick-up 
ami a, phonograph cm perform this stunt, 
without difficulty, as shown above. 

Looking ;it the layout, you see Hut the 
pick-up needle is at tine side of the record; 
while the tone-arm needle is exactly oppo- 
site. When the record starts to rotate, run 
sic will he heard coming from the phono- 
graph as well as from the radio speaker. 
The music: from the two speakers will tie 
slightly out of synchronism, because the 
two needles are not on the same point of 
the record; even though they are placed 
in the same groove. 'I Ins produces an ef- 
fect as if one instrument weir playing and 
the other accompanying it; it is particularly 
noticeable on a. voice record. 

Any radio fan who has the ncecssary 
equipment will hud this stunt very amusing, 
Radio Service Men will find this scheme 
a very good attraction in selling radio 
pick-ups. 



TESTING THE '80 ON 1 10- VOLT DC. 

By Jack Sadowsky 
lirllKHK the Service Man finds it neees- 
W sary to test a full-wave rectifier tube 
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I scd in this way. )<i-.vif// lumpy zciU set ;v 
as emdc miters for the Service Man who has 
ttot an analyser fitted for &Q tubes. 

of tin- 'go type, and alternating current tor 
tin- purpose is not available, or miiliam- 
lueters with high ranges an- not. available 
(the usual |N»sirions for such 75-ma. scale 
meters an- indicated at Ml ami M2 in 
Kig. r ») the writer suggests the use of 10- 
watt lamps. These light up, showing the 
approximate amount of current passed by 



WHAT IS THE COMMONEST 
TROUBL L IN THE 
RJ ; . AMPLIFYING 
CIRCUIT? 

RABlO-CKAFT especially invites its 
readers to send in iheir answers to 
(his question during the coming month, 
so that we may have, as it were, an 
open forum on the subject in our May 
issue. Each month a different subject 
for discussion will be propounded. 



each plate of the 'HO. With a little prac- 
tice, ami u comparison or |wo with a mil* 
I iaJ i ii ue tea", a, good idea will he obtained of 
the condition of tin* ru he*. The 10- watt 
lamps in indicated at Rl and hVi. 

Eilament rurrvnl id' the correct amount 
for the tube is obtained through resistor 
\i'.\ t which may have a value of tin ohms. 
Otherwise, two !tg-c.p. ea rhon-lilnmcnl 
lamps, or » S-VJi-watt lamp bank, may lie 
used. 



MAJESTIC <>1V } CONDENSER PACK 
By J. V Slufer 

WHEN testing the power pack in the 
Majestic "!>Pti," for shorts in the Con- 
denser hank, a reading will he obtained (in 
I he earlier models) between the second ami 
the fifth taps. This is due to a choke coil, 
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The schematic circuit of the earlier Majestic 
"9/ > 6" po-fcr pack, skoiving the choke between 
detector and pottenamplifier tap. 



which is mounted inside the condenser can, 
and connected between these two taps. 

In the later models, this choke has been 
replaced by a resistor. In case of an open 
in this choke or resistor, there will be no 
plate voltage at the detector tap. 



REPAIRING MAGNETIC SPEAKERS 
By Elde-n L, Cherry 

THE independent Service Man, who is 
called upon to repair all kinds of si ts« 
is likely to have aiming his customers many 
who are still using cone- or horn-type loud 
Speakers, of the designs popular a few 
years back. .Most of these were intended 
for nse with s«-ls with low output current, 
being wound with 1-0- gauge wire; and an 
open or burnt -out coil is a common diffi- 
culty. Von max consider such speakers ob- 
solete; but to tell the owner of one, H Your 
speaker is not worth repairing," docs not 
add to your profit ur prestige. In fact, 
satisfying the customer with t prompt and 
economical repair job is just the kind of 
work that is likely to cause him to re com 
mend you to his friends. 

At lirst, it might appear too troublesome 
n, job to be worth bothering with; hut, witll 
the improvised device shown in the sketch, 
I have found it to be a comparatively simple 
operation. It is also a profitable one; since 
a job for which your customer will readily 
pay $1.5(3 or $2.50 a n he done in about 



NUl 10ft ADJUSTING SCRC* 1$ SOLDERED 
TO UNDERSIDE OF fK&VE 
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.Ur. Chirr y qttiekiy rewinds a magnetic speak- 
er's armature coil in this manner. Extra care 
must be taken to correctly "pole*' the repaired 
coil. 

thirty minutes. The winding of the coil it- 
self requires only about live minutes. The 
wire costs nothing: since it can be obtained 
from the secondary of a defunct audio 
t rans former. 

Of course, speakers of too old a type, hav- 
ing a unit built like a headphone, are not 
worth bothering with; but the ones in most 
common use are usually of the balnnccd- 
armalnre type (Baldwin, f*1ah, etc.) which 
arc ipiite easy to repair. These have a sin- 
gle coil wound on a bakelitc or liber bob- 
bin. Afler nniovhig this from the unit, 
a. wood plug is fitted to the hole as shown; 
ami a small rod is passed through the ping 
and held in the chuck of the Hand drill, as 
shown. The bobbin need nut be centered 
exactly. 

The audio coil used to supply the wire 
is also mounted on a wooden core and a 
large brad in each end serves as a shaft 
This coil is heavy and should he centered 
as nearly as possible; however, mounting it 
on a vertical a\is avoids most of the trouble 
due to any lack of h.dance. This also til- 
lows the paper between Hie layers of wire 
(Continued on poije 4tj7) 
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Operating Notes for Service Men 

Some of the simplest things cause the )nost trouble. The Service 
Man says to himself: "I ought to have known that; I won't tell 
anyone how dumb I am." Mr. Freed tells on himself. 

Hv Bb R I RAM M. FJRBED 



THE Spartnn ":J<>r and '•fWIDCT cm- 
ploy six typc-M*!* "i-volt Cardou tubes 
in scries; it* one of the tubes is with- 
drawn, tin* pilot lijdit will ""Mow." 
With I f t«* pilot light cither "shot" ur removed, 
1 1 ic 1 iliii nt-ii 1 voltage on tlir ISj-s will rise. 
Do not IV] limit I lif lube-* in a Sivirtnu with 
K.C-A. or Cunningham tubes, or similar 
types; because the heater voltages in tin* sel 
are too high. Tlicrefncr, replacing Ihc hnnit- 
ont iHls wit.li 'l'^s will 4-1 use trouble. 

In the St rouihcrg-Ca rlson screen-grid 
models, what may appear lo be a llxnl con- 
denser in I lie plate circuit of the detector 
is, in reality, an U.K. choke f.l housed with 
two .00ft5-inf. Ilxed condensers I'l. (2. whose 
ccider connection is grounded. The oilier 
side of each comlciiser is connected to one 
end ot* the choke; the coinbinat ion serves as 
a low-pass hand lil lev. The write? had the 
experience of testing one of these models, 
and obtaining a 'Short 5 ' reading across, the 




Fi*. % 

" Rattle" in a dynamic ret// often be corrected 
ivhcn the primary iff tin- reproducer's matchimj 
transformer Tl id shunted by a ti.vcd condenser 
Cl of con ret eu pacify. 

terminals of this choke, lie immediately cut 
the "condenser" out as defeel ivc, and threw 
il out of a fourth -story window; only to 
walk down, a little while later, to recover 
it ! (Sec l'ig. j.) 

The "radio-phono'* switch on the Sonora 
" I V* should he examined, it a complaint of 
lack of volume is made aflcr a week's rc- 
reption. Clean Hie contacts of the switch. 

In sits which use *2<> type tnhes in this 
ll.V. and A.I', stages, with ;i '21 us detector, 
hum has often heifi miiiiiiii/.id hv wrapping 
a sheet uf tin foil, or putting a metal cap, 
over the tletcetor and grounding it. 

Zenith and F«d* Models 
In the Zenith "Fifty" scries (Models 52, 
53, 51, 532, 512) the hi ;i sing resistor for the 
screen-grid U.P. amplifier has been found 
open several tines, in the writer's experi- 
ence. Tliw resistor, indicated hy yellow in 
the color code, has a value of 100 ohms: the 
biasing resistor for the push-pull stage, 
which is colored black, has a value of 2,000 
ohms. Fig. 2 illustrates this. 

Headings of plate voltages and plate cur- 
rent on Zenith receivers should be taken 
with the volume control in "maximum'' 
position, 1 men use the control* are cither lila- 
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Many modem sets Ittrtx a special R.F. filter in 
the detector plate circuit; the scltcnwtic f this 
portion of a Strombenj On rlson .«•/.. for c.t- 
m»ple t is shonn above. 

hunt rheostats or potentiometers controlling 
U.K. plate voltages. 

The Kada "H'AC" ami ^JOAC* U-fe alike 
except for the type of reproducer t«» be 
used; the former model uses a magnetic, 
Ntfd the latter is designed for use with a 
|).L*. dynamic, for the field winding of which 
it supplies current.. Since the set i I self 
contains the nut put, transformer, only a 
P'ada. I). C dynamic reproducer can be ad- 
vantageously used with the "20.\CV ! 

W hen replacing volume controls in a Kaila 
A.( . model, cue with respect to the con- 
nection of the leads must be exercised. The 
ithnft. is invariably connected to I lie chassis. 

It may be found that A ret 11 r us 127 tubes 
of .111 early design will cause nscilla lion in 
the I ' ida "20 : * and "TO" models. The 

reason is that these sets were neutralized 
with Uadiotron 227s, whose characteristics 
lire somewhat different* 

Radiolus and Reproducers 
The "MOA" ICatliula is now being sold in 
large numbers, by man) dealers. The writer 
has come across quite a number, of this 
model, which are noisy; so much so, in fact, 
that the slightest jar will cause the set to 
emit: sounds as from the nether regions. Tn 
remedy Ibis, remove the chassis from the 
cabinet, and clean the rheostats with steel 
wool; make both resistance strips clean and 
shim, and wipe them with a clean rag. 

The "M AC" md "H>AC" Uadiolas have 
a tendency to oscillnte on high wavelengths. 
To remedy this trouble, adjust the cotn- 




YELLOW 



pctisators, which are situated in front of the 
rondenser prang. If will be necessary to re- 
move tin- chassis from the cabinet* to do so. 

A very difficult task, unless one knows the 
knack of it, is hi replace Ihc "IO0A" mag- 
netic 4 reproducer chassis hi the "'iOA** 
Uadiola. Man) rcniove the larjsc ami cum- 
bersome |iowcr plant to get at the speaker, 
before they discover Hie right method. Here 
it is: 

Itcniovc the front speaker grill by pulling 
out one side (Ihc left side, as yon lace tin 
set) and remove the screen at the bottom 
of the cabinet. I.ooscu the four screws hold- 
ing the unit; and the speaker will drop out. 
through the opening in the bottom of the 
cabinet. 

II is easy to adjust a dynamic, reproducer 
\< hieh has a screw to tighten the web of the 
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WATER COLLU IS, 
HERE 



FU- 2 

Position of the binsnift resistor for the screen 
trid R.l : . staac in V.cnilh radio sets of the 
"Fifty** scries. 



rig. 4 

The unexpected source of reduced si final ; . 
nine, due to leukatic from the lead-in in damp 
:eeathcr t illustrated aboie, cattscd much firicf 
to Mr. Freed and his fello:e Service Men. 

voice-coil mine to Ihc field magnet. If the 
receiver has u hum control, adjust this for 
loudest hum; or phut aerial 011 the grid of 
the detector tube. Loosen the screw in the 
h-prodiiccr, to allow free action of the voice 
coil; and adjust the cone and eoil until the 
mi-eyele note is heard loudest. Tighten Un- 
screw ; 1 n< 1 the voice-Coil should then be 
found properly centered. 

A fixed condenser (say .015-nU.) con- 
nected across Ihc priuiary of the onfpu! 
t rans forme i* which feeds a dynnuiic rcpro- 
dntTt will often correct what uppcars to 
be t% rattle in the speaker, (Fig. II.) 

It Was All Wet 

Some time ago, I was given a service 
probhni mm whieli inosl of the men in 
mil outfit had I ricd their hick: the manager 
said it was "one of those jobs,' 5 ami that 
I should take my tutu at it. One of our 
customers had a Knight six-tube D.C. re- 
ceiver, which he found almost inoperative 
after every shower, for a day or two. 

1 answered that it: was a "pipe,** and 
asked for plenty of aerial equipment: where- 
on tin* maiiauvr laughed, and said I hat the 
customer bad already hud three installa- 
tions. NYvcrthejcss, I took plenty of ma- 
terial, and went my way to that section of 
(C*tutinut*tl on ptttfe 40*7 ) 
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Servicing the Freshman "QD-16S 

A popular, early screen-grid A.C. model is analyzed here for the 

Service Man 

Bv HAROLD WBILER 



CONTINUING our consideration of 
the problems encountered in servic- 
ing popular receivers of the lf»28-!i 
season, we come to the Freshman 
"Q!)-1(»S" — one of the sets which intro- 
duced the screen-grid tube to the public, 
it is a four-tube A.C. elect lie set, employing 
a "22 screen-grid tube (with alternating 
current on the filament) in a stage of tuned 
radio frequency; two tuned circuits eon pie 
the output of this tube to the input of the 
*27 grid-leak detector. Two stages of auto- 
forrucr-couplcd audio frequency follow; the 
first is a *2(> and the power tube a '71 A. 

With this set, the most common complaint 
is the lack of selectivity in congested arcai. 
This may be due to one or more of the 
following causes: 

(1) Antenna, including aerial, lend-in, and 
ground wire, may be too long; 

(2) 'the regeneration control Cl may be 
improperly adjusted; 

(:i) Tubes may be bad; 

The first error is the most important; and 
is tine to the fact that the U.K. amplification 
is high in proportion to the number of tuned 
circuits. The over-all length uf the antenna, 
as defined ahove, should not exceed a hun- 
dred feet. 

Secondly, the regeneration control should 
be so adjusted that the highest selectivity 
and volume are obtained. 
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Tube layout of the Freshman "QD \6S" 

Thirdly, the tube operation is critical, and 
the lubes should he tested. 

If the receiver is noisy, first disconnect 
the antenna; if the disturbance then ceases* 
the set is not at fault. If the noise con- 
tinues, it is necessary to trace further. 

Uutalc tin* volume control ; if it is noisy, 
clean the contact arm and resistance strip. 
Change the grid-leak; using a 2- or **- 
megohm resistor. 

I'sc test circuit (Fig. 2) with " \" tip on 
orange and "I»" lip on red lead of the first 
A. P. transformer, to see if the noise is here. 
Do the same with the second A.K unit. Jf 
a transformer is found noisy, remove it 
and heat over a stove to dry oid the mois- 
ture. 

Tests in the Tack 

Clicking noises may he due to dust on the 
condensers, chokes or transformer in the 
power pack. 



Frying and sizzling noises may be at- 
tributed to an imperfect voltage-divider or 
defective rectifier. Either of these is indi- 
cated as defective by fluctuating output 
voltages. 

If ;i howl (not due to a microphonic tube) 
is heard, ;i frequent Cfiuse is an open by- 
pass condenser across the detector tap in 
the pack. Hum may he due to an open 
filter condenser, or an overload in the power 
pack. 

An open '80 rectifier also will cause hum, 
accompanied by slightly lower voltage. To 
test the filter choke, short the two dark 
green leads. If the hum increases, the choke 
is working properly. 

It the '22 tube does not light, attach the 
" V* and "IT tips of the meter tester (Fig. 
I) to the two blue leads of the power trans- 
former; the meter should register. It no 
grid bias is obtained, and the filament wind- 
ing is perfect, check the grid resistor Itli, 
by placing "A** tip on the white lead of the 
transformer, and "IT* tip on the grounded 
end of the antenna coil. If the meter doc* 
not show continuity, replace with a \ t 5Q0- 
ohm resistor. 

If the '2(» tube remains unlighted, place 
the tester tips on the two pink leads; the 
meter should show continuity. If **C M bias 
is lacking, place the ,4 V* tip on the black, 
(Continued on page 4fH>) 



ORANGE 




BLACK 



YEUOW^REO 1 g L 

110 VAX?) -1 20 v: AC i 



Schematic circuit of the Freshman "QD-]6S" screen-arid receiver: correct coupling between LI and LA is an important sclcctivitx factor iu this set. 
Values not shown above arc: Cl, 35 mmf.; CA. C5. 0.25-wi/. (1500 v.); C6, 2 mf. ; C14. CM. 1 tnf. (2000 :.); C7, C8, C12. 1 mfl (1000 r.); C9. 
C10. 0.25-w/. (500 *'.). Rl, R2 t R3, RA, RS are 40,000, 25,000. 12.500. 12,500, and 10,000. e/ntu, respectively 
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The Construction of a 
Radio Work Bench 

Description of a versatile piece of shop furniture which 
may he conveniently arranged for the 
Radio Service Man's use 

By H. L. WEATHER BY 



IT is wry 1 1 1 1 1 1 s u : 1 1 lo Itncl ;i man with 
no mechanical ahllit\ and with mi de- 
sire to make rlilnjrs. It seems In In: 

HS lllllliMIl a I fait I'lH." tlx VlllHI^ mule 
nf the .species » (loirr IIH 4'll.lllii ;il ph|\ 
things Mini looks, .is tor 1 1 1«- yrirts to wanl 
to jil«v with dolls. Tins temleiuv should 
lie c.licounijrcd in Hie Imyj ;iml in adult lit* 

it III.LV develop llltll llllf ill till' 1 1 ins I hlter 

I'slinjf of pastimes .-mil hobbies. Tin- home 
Workstmp sInmiNI lie ;i. purl ot* m-n mail's 
and every boy's home. It mn\ oeciipi ;in 
attic room, a plare in the I ki iicn t or #ar 
age; but', wlit i i \ rr it mn\ he, cvn v man 
slioiiM have a plarr wlsrrr he can linker 
Willi pails of the family car, whi rr lie ran 
lake his r;n!io apart and put il haek to 
pether, or hnilil one. where he rim makc 
new in repair Hie ohl t'u rait ore. In short, 
he tfiijdil to have a play rooiu, I nil; a play 
room Ihal will yield marvelous rrtnriis in 
peace of mind anil in prrMhiefs tnnieil out. 

The slit >|> should he well lighted nalnrallv 
ami artificially, fur da) or iw^lit work. A 
I wi seiner it room is usually il.uk ami *lanip. 
Tools become rusty ami Hie flour is usually 
of cement, which is hard To slanii on. Then, 
ion, eiljrc tools whieh nnt dropped on it. dull 
readily, anil others break. In building a 
house one room, well lighted ami vciiUlufc«t, 
should he left for a shop. 

\ Mother feature to consider is heal, in 
northern climate.*; particularly. The shop 
should he supplied with heat; ••aft, if avail- 
able, should In- piped to the shop; an electric, 
Viphi line, hv all means, should he at hand; 
ami running water is a jpvnt conveilicuee. 
None of these Ihiniis, however, is an ahso- 
lute necessity,; so do not be discouraged if 



you lark some of them. The main enn- 
siifernl ions are lijfhf, ventilation, and good 
tools. Kveu tin best workman eatiuot do 
•rood work with hid tools. 



OH WHAT HAVE YOL ? 

\\7 R will he glad to receive from 
IT any uf our readers suggestions 
as to the ideas which the> have found 
lime- and trouble-saving and generally 
useful in i he radio workshop. The 
bench equipment designed by Mr. 
Weatherby is here shown with illus- 
t rations indicating its adaptation to 
radio service and repair work, a* well 
as set building and experiment. — 
lid It or. 




Design of Work Bench 

The work bench illustrated is one which 
no workman, .skilled or otherwise, nerd lu 
ashamed of. It is sturdy and is of sufficient 
size <>► inert all orslimm demands. H has 
an electrical oulht for the soldering iron, 
t-'lne pot, and other clcelrfcii! appliances. 
A «ras eoiimilioii is nimmfetl on the lnwml 
for use with a liunscn huriier or where an 
electrical jilue pot is not. available. Ample 
spare on the hack is provided lor tools. A 
trough is provided in the lop for planes; 
saws may he hunjr on the ends of the bench. 
A nall-aiul-screw compartment box is found 
in ;i eonveliieiit place; ami cabinets anil 
drawers hHnw furnish ample storage space 
for liiiisliili^ materials unit special tools, t he 

At the left, the '.vorh Witch is 
th i mtiiffa-U with meters for 
the Set . ice Man's use. In this 
position, they wilt be most con- 
venient for service t estiva. 




Mr. H'catkcrby's original desian for the home 
mechanic, h.verylhiutj is eon: . u titty loeated, 
anj the tools for <u>il and metal workintt arc 
at ha ml. 



bench should be filled with a a'ood wood- 
worker's vise and a small machine \ isc. ill : 
lotal cost, not includiiiii; eipiipuieul. prob- 
ably will not exeeed twelve dollars. 

The material may be purchased tuarMned 
to sj/.e and simply assembled at home: 
though it may cost slight l\ more if Ibis is 

d \ 'taking for granted that a shop is 

just ht'liljl < 1 1 1 1 i | ipi'il, huth tools .ind eiptip- 
mint are sraree; and il will rati lie an easy 
matter to build :t hciieh lacking proper hn- 
plerucuis with which to build it. The rou- 
st met ion of this beneh, however, is very 
simple and with the ordinary home tools it 
is easily assembled. 

Kill of Lumber 

Secure from the mill the following ma- 
terial, which should he maple or oak. Maple 
makes the best work beiieh, but a £«mh1 grade 
of white oak rims il a close second: 
V pieces for legs, 1 in. \ -J 1 ^ in. \ in.; 
1 piree for fi»p. V in. x ju. x 44 in.; this 
should be glued up from narrow strips, 
.mil grooves should lie ciil in eaeh end 
for the end pieees. the irraiu of which 
rims ;it riiiht anj»hs to the hip. The tool 
trough should also be cut in Hie hack siik- 

oid i 1 .. in. piece set in front I he boll 

with screws. 

ph-rrs for lop \ K in. n :J in. x T.i in; these 
ire to have tongues cut mi them, to lit 
the grooves in the ends of the top. 




The nvrk bench rem rouged for the use of the Service Man; the radiotrician's tools 
replace the carpenter s. The Je:vcll meters shown are: one A.C. 'Model 7S," 
0-.V15-15«-Tir>ft reading: and three D.C. 'Model 88'* with these scales — 015-150 
ma. and Q lS -voit; 0- 1 - W amp. . and 0- 1 50-300 -750 volt. 
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4 pieces fur long frame, 2 in. x 2i/ 2 in. x 
m in.; 

1 pieces for end frame, 2 in. x 2»/ 2 in. x 
in.; 

1 piece for tool panel, 1 in. x I8 l / 2 in. x 
18 in.; tliis will probably have to lie glued 
up. 

2 pieces for ends, 3^ i n> x 18 1 2 in. x lil in.; 
these are to be fastened in places with 
screws. 

1 piece for back, 3 4 in. x 2:1 in. x 29 in.; 
1 piece for drawer front, % in. x :iy 2 in. x 
l(j in.; 

1 piece for drawer front, % m - x m - x 
Mi in.; 

1 piece for drawer front, % in. x 7' /2 in. x 
16 In.; 

% in. soft wood for sides and hacks of 
drawers, and l / 4 in. plywood for bottoms; 

2 pieces for door, ^ 4 x £ in. x 19 in.; 
2 pieces for dvor v % in. x 2 in. x 12 in.; 

1 piece for door, panel 14 in. x !> in. x In' in.; 

I piece for partition, 1 in. x 21% in. x 
22 in.; this may he common pine faced 
with an oak strip on the front edge; 

1 piece for bottom, y» in. x 18 y 2 in.; 

2 pieces for (1 rawer partitions, 1 in. x 
2% in. x 17 in.; 

Scraps for drawer slides; 
(i pieces for nail box l / 2 in. x M/ 2 in. x 4 in.; 
1 piece for nail oox, y 2 in. x 2 in. x 24 14 in.; 
1 piece for nail box, y s in. x 4 in. x 2M t in.; 
1 piece for tool holder 1 in. x \y 2 in. x 
28 in. 

All this wood should be surfaced) and 
sanded, if it is possible to have this done. 
However, if the frame of the bench and 
the top can be assembled, a vise may be 
attached and the job finished on the bench 
itself while under construction. 

for assembling of the frame, through 
mortises are cut in the legs, for the long 
or front and back rails. The short or end 
rails are cut perfectly square and to the 
rigid length, and held in plaee with long 
bolts (as the drawings show) which also 
bold the tenons in the long rails. 




The joints used in framing the bench are shoivu 
be determined. The construction is simple; and 
joinery can frequently purchase the 

After the frame has been securely bolted 
together, the top is fastened down with 
long screws through the end and side rails. 
After this the vise may be mounted on the 
left cud. which projects slightly farther 
than the right end to care for this. The 
bench then may he finished up at one's 
leisure and at home. 

The const ruction and fitting of all parts 
are fully shown in the details. Pulls, hinges, 
and lock should be set; and then the bench 
should be carefully sanded, given a coat of 
light filler! nnd varnished with one or more 
coats of good varnish. The bench, if care- 
fully constructed of good sound hardwood, 
will he a very strong, serviceable piece of 
equipment. 




The complete detail of the different parts of the work-bench is included in this sketch, the plan view 
bcimj at the top. The modifications to adapt it to radio service use arc simple and at the option of 

its future user. 



here in such a manner that their exact nature may 
the worker who has not the facilities for doing this 
woodwork ready finished for assembly. 

Equipping the Shop 
With the bench constructed we should 
turn our attention to equipping the shop. 
Nearly everyone has a few of the common 
tools; but we will give a rather complete 
list, to select from as pocket book and de- 
sires suggest. The prices given are only 
approximate, hut they will serve as an in- 
dication of what one should pay. 

Block plane $\M 

Jack plane '1.25 

Marking gauge 50 

Try Square 50 

back saw 1.7,5 

Hand crosscut saw 2.00 

Hand rip saw _ 2.00 

Wood vise 1.00 

Machine vise 5.00 

y 4 in., % in., % in., I in. chisels 4.00 

Dividers .50 

Spokeshave 1.00 

Square 1.00 

Ride .10 

Duplex oil stone 50 

Cabinet scraper 90 

Pliers .25 

Hit brace 2.00 

Set of hits .... 2.00 

Vail sets 20 

Hammer <m 

Mallei .50 

Countersink 20 

Hack saw 

Coping saw „ 25 

Files 25 

Screwdriver .25 

Automatic drill 1.50 

Glue pot 1.75 

Bu risen burner v 75 

Emery grimier 2.00 

The list given here will cost approxi- 
mately forty dollars. It can he added to as 
occasion demands; wrenches, punches, drills, 
snips, soldering iron, etc. It is largely a 
question of the nature of one's work and 
what he may wish to invest. On the other 
hand, ten dollars spent on tools will yield 
wonderful returns. 
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Causes and Cure of Radio Interference 

(Part ((() 

A further consideration of the electrical "strays" that cause poor 
reception, and of the methods required to discover their points of 

origin and combat them 

By F. R. BRISTOW 

Supervisor, Home Study Division, R. C. A. Institutes, Inc. 



TROUBLES rising from the nnnnal 
operation of domestic and other elec- 
trical appliances were considered 
hist month. We shall close this series 
with a brief consideration of the troubles 
arising from power-distribution systems. 

A tew of the sources of inductive inter- 
ference caused by trolley, elevated, and sub- 
way traction lines are: Sparking commu- 
tators; trolley and rail contacts; Sparking 
of motors driving the air compressors on the 
Cars; sparking at the contactors of the 
controllers; faulty line insulators; and poor 
rail bonding. A longer list could be writ- 
ten; but this is sufficient to indicate some 
of the possible sources. 

It is often found that disturbances from 
any one of the above causes may create lit- 
tle or no .interference close to their source; 
but the hitjh-fre^nenvit currents generated in 
such cases travel by means of the rails or 
ftozver lines and thus may cause interfer- 
ence in locations at considerable distances 
from the source rather than locally. In 
some localities, trolley and feeder wires 
often run parallel with telephone, telegraph, 
or light wires; and the high-frequency im- 
pulses originating in these lines arc trans- 
ferred by induction to the other lines paral- 
leling them. In this way, the interference 
which started in one line may extend for 
great distances in other lines. It is condi- 
tions of this kind that make radio inter- 
ference sometimes i "wili-o*- the- wisp*' ami 
almost impossible to trace to its source. 

Instances have been known where inter- 
ference has been set up from spark dis- 



HORN GAP 
•^ARRESTER. 



_rr±xlnrl < RESISTANCE 



Fig. 24 

The resistor in scries between the horn-yap 
arrester and ground damps the natural oscilla- 
tion of the circuit and reduces interference 
caused by atmospheric sparhiup across the pap. 




Cutout hawou 



"Static*' noises may be caused by imperfect 
contacts within a potoer transformer, usually 
at the points indicated. 



charges occurring through the oil film be- 
tween the shaft and bearings of rotary con- 
verters. This trouble was overcome either 
by insulating the base, or by making an 
electrical connection between the base and 
the shaft through a wiping contact. Kx- 
amples of this kind are interesting because 
they serve to show unlikely places that may 
be sources of radio interference 

Street Lighting 

Defective lamp sockets,, grounds cnuscd 
by the power-supply lines coming into con- 
tact with the branches of trees, especially in 
wet weather, and h»ose splices, are all causes 
of radio interference. 

A loose primary cut-out on a transformer 
will often cause trouble. I'ig. %| shows the 
general position of the cut-out in an actual 
installation. If a good tight contact is not 
made at the cut-nut, slight vibrations of 
the pole will cause minute interruptions in 
the current supply, and result in surges be- 
ing radiated to great distances cither side 
of the defective unit. \\\ wire lines parallel 
or close to the line, in which the faulty part 
is connected, will pick up this disturbance 
by induction and propagate it for miles. 

If arcing occurs between a transformer 
case and the primary leads of a high-poten- 
tial line, it will produce a harsh buzzing 
sound from the loud speaker. This noise 
often becomes so loud that broadcast re- 
ception is blotted out for hours. 

High-Potential Systems 
High-voltage transmission lines confrib- 
ute to radio interference problems, chiefly 
because of leaky condensers, and also be- 
cause of heavy surges of current set up by 
some faulty unit. 'This disturbing energy 
is transferred by induction to other parallel 
systems, causing interference perhaps twenty 
miles from the source. 

A "horn-gap lightning arrester," of the 



type shown in Fig. 21, will discharge during 
snow and sleet storms; thus causing heavy 
clicking and snapping which can be heard in 
the reproducer. 

From this discussion it should be apparent 
that the elimination of radio interference 
caused by power and traction lines is to be 
undertaken only by men qualified and 
equipped to work on these systems. 

Location of Trouble 

We now come to the work of definitely 
locating the source of radio interference. In 
this work the assistance of broadcast listen- 
ers is often of great help in quickly locating 
the trouble. 

For example, owners of sets who arc ex- 
periencing excessive interference are often 
requested by the power companies in their 
locality to keep a log of (a) the time the 
interference begins; (b) its characteristic 
sound; (e) the time it ceases, and; (d) 
whether it comes in with certain regularity. 
Or only now and again. Information of 
this nature is very helpful in making a pre- 
liminary study of the situation before actual 
field work is begun. In a measure, it aids 
the men seeking the trouble; for it enables 
them to determine whether they will have 
to attack the problem from the standpoint 
of a fixed source, from which the interfer- 
ence is b^ing propagated, or consider it one 
caused by transient phenomena. 

After a study of the trouble has been 
made and it has been definitely determined 
that the interference is originating outside 
(Continued on page MW) 



MAXIMUM f NERGY ImOUCCD In LOOP 
WHf N TuRNEO EDGEWISE Oft n PLANE 
Sign it TO BE RECEIVED. 




SOURCE 
Of 

tNTEAf ERENCE 



LESS tNFRGY RECEIVED AS 
LOOP IS TyRNEO AT ANA HOLE 
TO THE INCOME SIGNAL. 



SOURCE 
Of 

iNTEAfUENCf. 



THE 100»» At RIGHT ANGUS TO 
THE SiGNtl TO BE RECEIVED 

"REsuits is minimum or no energy 

AVAILABLE FOR THE RECEIVER 



Fig. 26 

While the loop, as shown, indicates the direc- 
tion of the conductor which acts as an aerial 
radiatinp "strays." the apparatus originating 
the trouble is often a long ways from the ap- 
parent "source." 
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SPARTON "EQUASONNE" MODELS 931 AND 301 D.C. 



Although grounds arc shown in ihc schematic 
circuit o{ t his set, no ground should lie con- 
nected to this set. The rca.-on is thai one side 
o( the D.C. Hue is grounded at the pmver house; 
consequently, if. for example, with the line- 
jdng connections revetted the set should be 
Connected to an external ground in any manner 
a short-circuit would result. In sonic D.C. 
sets fixed condensers will Ik* lonud in both 
ground and antenna leads; in this receiver 
accidental grounding of the antenna (which 
usually results, when the lead-in insulation of 
a 'poorly installed aerial i rublied, through 
permitting the lead to touch metal on the build- 
ing) is prevented by the antenna condenser 
shown. Vn additional safety factor in the 
D.C. "I ipia >onue" is a J-amp. fuse in the 
negative side of the line. 

Ml tuning is obtained liefore the input of 
VI, a fiamb-elecior circuit being used in >ecurc 
the desired selectivity The signal is then am- 
plified successively by \ 1, V2, \ 3. \ 4 and 
V5 is the "power*' detector); the -ignal 

transfer lieing made through ■"aperiodic'" 
(broadly-resonant) K.I', transformers. In 
series with a special U.I*. Coil arrangement in 
the plate circuit of VI is a 3 800 oh in lesisior, 
shunted by a fixed condenser of very small 
capacity. 

The bank of three jS-ohm roiattirs in scries 
with the reproducer's field coil limits the cur- 
rent consumption to approximately the correct 
amount: more accurate adjustment for high- 
or low-line supply is obtained through the 
7-nlnu resistor which is controlled by ibe shon- 
ing switch marked "Mi Lo. ' ( 'f.o, ' beloW 
115 volts; "lli, ,f 115 l.S volts.) It has lieeu 
found that the 1 lH-viii" D.C simply in some 
districts may rise to a value 135 volts; and 
the remedy in this ca>c i> to add to the three 
resistor bank a fourth resistor, also of 15 ohms. 

1 he Service Man is recotnmrndi.il to check 
first the 15-ohm resistors in the 45ohm bank. 
There is no other outstanding point for test, 
in the event of trouble, in this set; the dynamic 
reproducer requires usually no attention. 

The volume control in tins receiver has a ic 
si stance of 50,000 ohms. 

A few cautions mint be observed with regard 
to the fi lament circuit of this receiver. If the 
pilot light should burn out, replace it at once; 
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Tube or tantieme lit of the ' Lquasomuf* 
D.C. uunicis. 

this will bring hark to normal the increased 
voltage aero-s the filaments of the Type- 182 
OparksAVithiugtun 4 *i\.) power inbes V7-\ 8 
(, ipiiv.ilent to the standard 7 1 A). The dial 
light, with a 63-uhm rcsistur in scries, ts shunted 
across the filaments of the K.l ; . amplifiers and 
the power detector Vi». ThcrcU're, if the Ida 
Hunt of one nf the type "W* tubes should 
burn out. V9 will act as a fuse ami also burn 
out: this should lie to the Service Man an ill* 
dieatioii of the trouble. I 'or this reason, too. 
Utiles slmuld l»e removed ffotn tluir Mickcis only 
when the set is disconncclcd from the line, to 
prevent burning "Ut V9. (H 'be heater ffila 
nienlj m f one of the *84s should bum unt. tlv 
remaining tubes in the series will not light 
until the circuit is completed through a re 
placement lube or an equivalent roistor.) 

As ill* Spartoii tubes carry a 90-day guar* 
,utee. the Service Mali should acquaint him- 
self with the limiiatious oi this guarantee. 
The speci Ileal ions set hj the manufacturer for 
tithes -nl.jcet in replacement .mil bearing lite 
pio|ter sticker, dated, are as follows: low am 
ptiticaliou; low emission ; louse bases; defective 
welds: unsoldered terminals gassy; if|K*n neat 
ers: one element shorted to another; loose |*ius; 
low mutual conductance; no plate current; loose 
elements; open filament. Tubes having loose 
tops: broken glass: broken stems; broken bases, 
or dated outside ih< time limit cannot, be re- 
placed. 

An external *"C M battery supplies the bins 
for the power tubes. 

V9 may be a J.S-vnlt Mazda 13. type Ci3. 
The current in the filamcnt-hcater-rcsistor 



circuit is approximately 1.5 amperes under cor- 
rect conditions. All continuity tests of the 
apparatus »hoiitd lie made with the set ott the 
line. 

Absence of plate voltaic on the detector \6 
may be due to: lack of line voltage; an open 
U.K. eh. ke Clt: open push-pull-input A.I'. 
transfottner primary; or a ground in the U.K 
unplifu r. 

Operating v »ltages for ibis set arc as follows: 
Plale voltage. V7 and VS. 115; V6 (volume 
on"), 100-108; VI. V2, Vo, V4 and V5, 
(volume "on"), 112. 

I, rid voltage, VI. V2. V.?, V4 ami V5 (vol- 
ume ■ , oii'*). 2 to 3: V6, 8 to 10; V7 ami V8, 

filament voliage. VI, V2. \ 3, \'4 t V5 and 
\Y», (across tin* six tubes in series) 18; \7 
awl V8 (across the two tuUs in parallel), 1 

l«i 4.5. 

For reference, the characteristics of Spartan 
I ulivs arc given in the accompany ing table: in 
which SN is the Spariuu liihct>pe designation: 
l\. llameil volts: I \. filament amps.; <A. 
grid volts: V\\ plate volts; PMa, plate milli- 
mps.; I'U, plate resistance: Mn, atiiplilicatiiiti 
factor. 



SN 


FV 


FA 


GV 


l*V 


PMa 


ru 


Mu 


IS4 


3.0 


1.25 


3 


90 


6.0 


16.000 


12.5 


585 


7.5 


1.25 


45 


250 


55.0 


2,000 


3.8 


18211 


5.0 


1.25 


29 


200 


18.0 


2. 100 


5.0 


181 


>.0 


1.40 


29 


200 


12.0 


1.500 


3.7 


401 


.VO 


1.40 


3 


90 


6.0 


7,000 


9.5 


2Jfi 


1.5 


1.05 


.\ 


90 


0 0 


7.0UO 


8.2 


227 


2 5 


1.75 


9 


135 


6.0 


9,000 


90 




3.0 


1.25 




90 




XOOtl 


3.8 


182 


.0 


0.90 


45 


200 


18.0 


2 D00 


i.U 



The Sparton lillk'S numbered 171, 373, ami 
201 A have luen (iiscoiitiuueil. "fhe 401 is a 
4 *side-heater'' tube similar io the Kellogg tube 
oi the same charact»'' isi ics. The 585 has a 
wire mesh plale. the 086, abui a high-power 
fnlic. has a ***»lid plate. The 182 h;is a slightly 
larger output than the standard '71 A. 'the 
484 is a hi-mn tube with a .?-\olt filament. Tfcc 
18211 is a special 5* volt tube with slightly higher 
output than the standard '45. Tyiw 280 and 
2S1 tubes are similar to the standard SO and 81. 
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This receiver is of the neutralized, tuned- 
radio-frcqncncy type. Tor local reception, in 
certain localities, good results will be obtained 
when the light-line is used as the antenna. To 
do this, connect a juniper from "Loc." to 
"Ant.' - ; coupling to the line is then obtained 
through the series condenser C2I in the tiller 
block. The receiver is shipped with this con- 
nection already made. 

High selectivity in this receiver has been 
achieved by the use of four tuned stages, ganged, 
with compensating condensers for balancing the 
tuning of each stage, in addition to the panel* 
mounted compensating condenser, vX, which 
carries a spring contact. This last control 
resonates the antenna stage of R.I\ ; when this 
condenser is rotated counter-clockwise the grid 
of the first tu!)C \ 1 is disconnected from the 
input circuit and grounded. This is the short- 
range position, used for strong signals. I- or 
weak signals the knob should he rotated clock- 
wise, to reconnect the grid of V.1 to the input 
circuit. Further adjustment to t he right allows 
liner tuning of the antenna circuit. 

When using the light socket as an antenna 
it is advisable to reverse the light socket plug 
to determine the best connection for maximum 
signal strength and minimum hum. 

The tubes used in this receiver are: four 
•26s, VI, V2, V.?. V5; one '27, V4; two 45s, 
V6. V7; one '80, \'8, 

A good ground connection should always he 
used with the "Model 87" receiver, which uses 
the Hazeltine neutralizing system. 

The tuning scale used on this set is num- 
bered from 55 to 150. The numbers represent 
the 96 authorized broadcast channels, and by 
adding a cipher after each, give the kilocycles. 
For example, 85 on the scale represents chan- 
nel mimlicr 85 and a frequency of 850 kilo- 
cycles. 

Lack of sufficient voltage on the R.l\ tubes 
may be due to a grounded lntm adjuster R6. 

The "Loc." connection is convenient for test- 
ing the general efficiency of the outside an- 
tenna. If signals are not heard with the out- 
side antenna connected, but good reception is 
obtained when the "Loc.** terminal is con- 
nected to , *Aut.'\ the outside antenna system 
should be Cheeked. 

The efficiency of the ground connection may 
be checked by removing the ground connection 
while weak signals are being received. There 
should be a reduction of the volume if the 
ground connection is good; no reduction denot- 
ing a poor ground. (This reduction in volume 
will not !>e noticed if the test is made on strong 
signals.) 
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Tube layout of the Philco "Model 87." 

If the neutralizing condensers (Cl. C2 + C3) 
should short-circuit the plate voltage of the 
R.F. tubes will l#e increased, in addition to the 
circuit's "going dead" so far as signal strength 
is concerned. A grounded neutralizing con- 
denser will result in very weak signals. 

If the circuit tunes broadly, after care has 
been taken to balance the tuning of .each stage, 
one of the R.F. transformers may 1* at fault. 
These are read iff replaceable and interchange- 
able; the constants all being standardized. 
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UnJer-clutssis arrangement of tue "87." 

In the open or local position of Ve, the 
neutralizing condenser CI becomes a coupler 
to V2 y which is then the first R.F. tube. 

A caution is issued by the manufacturer with 
regard to the tuning condenser gang. If it has 
been positively determined that the trouble lies 
in the alignment of the condenser plates, re- 
move the entire condenser and return it for 
adjustment. The screws holding the stator 
plates of the tuning condenser in place, and 
those holding the rotor bearings, should never 
be loosened. The compensating condensers C5, 
C7 and CIO may be adjusted with a wrench 
to equalize the tuned circuits. Replacement 
K.F. transformers of standard values are 
separately obtainable. 

If trouble has licen localized to the dynamic 
reproducer, a check with ;i voltmeter across 



the field coil should show approximately 135 
volts drop. 

With a line voltage of 125. the 'Model 87" 
draws 95 watts from the power line, ami the 
correct set voltages are as follows: 

Three R.F., and the first A, I*, stages, fila- 
ments 1.5 (winding A); plate 90; grid bias 6. 
H2, R3, 1<4 are low in resistance and do not 
reduce plate voltage perceptibly. 

Pctcctor heater 2.5 (winding 11); plate 30; 
grid bias 0. 

Second A.F. (and pilot lamp) filaments 2.5 
(winding C) ; plate 245; grid bias 45. 

Rectifier filament, 5 volts; across secondary 
700. 

The code used in wiring the receiver is: 
Leads from Colors 

A.C. Supply Green rubber covered 

A.C. Supply Illack rubber covered 

A.C. Supply to C21 Ulue. white tracer 

"Loc" post to C21 Ulack 

Winding \ ('26 fila- 
ments) White, black tracer 

Winding A (*26 fila- 
ments) k>1ack, white tracer 

Winding 1» ('27 heater). .Yellow. Krccn tracer 

Winding 11 ('27 heater) ..Yellow, plain 

Winding C ('45 fila- 

ments) Green, yellow tracer 

Winding C (45 fila- 
ments) Green, plain 

Winding C center tap Gieen. black tracer 

Rectifier winding Center 
tap Yellow, rubber covered 

Ch 1 (high-voltage side). .White 

Ch 1 (low volt age side) 
Push- Pull plate lead 
and Field Coil, high 

side Illack, yellow tracer 

Ch 2 (high -volt age side) 

and Field Coil, low 

side nine, plain 

Ch 2 (low-voltage side) 

and amplifier plate 

leads » Yellow, green tracer 

R7 (low-voltage side) 

and •*»+•• on A. P. 

transformer (detector 

plate) Yellow. 

Values of parts are given as follows: Rl, 
10.000 ohms; R6, 6 ohms. C4, C6, C8 (units 
include R2. R3. R4), each O.l mf.; ClK 001 
inf.; C19. C20, 0.5-mf. The following are in- 
cluded in the filter block: C12. O.t-mf.; Cl3, 
CIS. I -inf.: Cl4. C16. C18. 2-mf.; Cl7, C21, 
0.15-mf. R7. 70,000 ohms; 1<8. 4,582 ohms 
tapped at 157, 640 and 3-785 ohms. 
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The Service Man's Open Forum 



"THE SPECIALIST, THE MAN Or 
EMINENCE : 
i wHAT radio needs, and must b*ve it 
VV we expeet it In progress, is careful 
sclcel ion of rii « I iti dealers ami Service Men. 

Tile main I rouble with tin- majority of 
radio dealers is lliat they fit lie r sell loo 
many lines of radio, change t tic- makes they 
uc selling loo often, or ImrU. 

The time ha.s now arrived when radio 
dealers, if they expect lo sneered, um.st sell 
i if *1 over two lines of radios snul give serv- 
ile mi these No Serviee Man, no matter 
how good he is, ran he an expert mi alt 
makes of radios. The reason is thai practi- 
cally every radio circuit is jnsl enough 
different so that, it a radio! rieian tries to 
lie an expert on all makes, he i» usually an 
expert on none. 

However, I dn not mean that ;i Service 
Man should work on only one of two lines 
of radio: what 1 do mean is that he should 
specialize in one Or two lines. If Ire does 
I his, I sincerely believe it would he better 
tor .ill concerned. 

I have been servicing rcrrivcrs, of prue- 
ticallv every popular make, for the last 
lour years, and I am ronsnkml an expert 
along this Mm*. However, t specialize on 
only a few makes, and I am quite sure that 
the greater part of my success is due to 
this faet. 

In the last; year I have received several 
rfwnpUiiiciitaiy Jctlcrs from manufacturers 
who stated that patrons who bought re- 
ceivers from Hair dealers wero greatly 
pleased with my work; and, on two Oc- 
casions, the nianufact n rers forwarded serv- 
ice manuals to me. This is what ran lie 
Hilled nil cooperation on their part.; he- 
tfrtuse these were forwarded without my 
asking for them. 

Therefore, my advice to the Serviee Man 
is to speeialize in the repair of on** or two 
makes, and to understand them 1 horonghh . 

.Iamks I i wo: Ki.i.iott, 

(What have our other readers, including 
the dealers, to s?i> - /a///or.) 

THEORY OK PRACTICE 

IT is with some amusement, a good deal 
of deliberation and some regrets that I 
read a good iimiiy opinions on what radio 
needs. 1 would like to express some of my 
own ideas. 

Serviee with us has been a hobby, a side 
line, and linnlly something that just nnt 
n rally grew to large proportions. 

In the first place, I don't think examina- 
tions will do any good except, probably, to 
eliminate some good i ii«ji*h;i nirs and increase 
the field of '*gyp M artists. There are a few 
things which can he figured out with ;i pen- 
cil, Mild many whieli n man learns by actual 
experience- 
Next, we need fi little mine honesty on 
the pari of tin- dealer and salesmen. During 
my vacation (two weeks) 1 s;it n round and 
observe* I what not to do to stay in business. 
There is no excuse for a service department 
being maintained as a necessary evil; it 
should be self-supporting. 

As to test kits, every got id mechanic has 
his own ideas us In the tools he wishes to 



OTPO K T U N I T I E S 
The ''Opportunities" column of this 
month's issue of Kmiio-Ckai i will be 
found on pa£e 4/9 of this issue. The 
Service Man who desires to take ad- 
vantage of this feature may do s>o 
without cost, as explained there. 



use, and makes his own deduct font from I he 
results obtained in his own manner. Since he 
is the owner, he dislikes the idea, of being 
told what he should or should not use. 

The independent Service Mil" will always 
h« with us and, as for myself. Til stay that 
way and take any tiling that conies my wa\ ; 
and take my chances on being as close to 
up to date as the next one. 

I>. K. SkKKI.,% a.i.k.k., 

I'oltttit*. Ohio. 

ADVERTISING FOR SERVICE WORK 

AS one of tbe great multitude of service 
men ttirrmgfioul the ci rim try, I would 
like to fell others through It .\mu-Cn .ot how 
t stirred up more work in repairing and 
servicing radio sets, b\ running this ndver- 
iscineut in a loeal daily newspaper — until 
t became impossible for me to handle it all. 



WANTED 
Radio Senicintf and Repairing 
All Makes of Radios 
Experience eoiubined with inaiml'ac- 
tnrers' data, t akes I be guesswork 
out of all our repairing. 



Looking over my ad one night, I got to 
thinking: why is it that I have to look- 
through a pile of hooks ami magazines to 
find the desired cirenit and information, 
when one volume of these serviee sheets 
would save the Service .Man a lot of gray 
hairs, when be starts to repair a receiver? 

\ volume of nothing hut serviee sheets, 
of nearly all Hit- standard makes of radio, 
would easily sell to any Service Alan. 

11 is an hoiiesl-lo-guodness job for a 
Service Man lo get service sheets out of a 
iitituiifaerurcf. Maybe be will scud jrtm tine 
if he got. out of bed on I he right side. The 
muimfnet urers are so busy wilb their orders 
during the season thc\ do not pa\ any 
attention to a Scrvict Man unless he happens 
lo be a dealer in their locality. 

(hi tla 1 other ham), magazines publish 
from three to four sheets a mouth on differ- 
ent types of sets: in twelve months, say, 
forl v-eight . Radio niauufaet urcjfSS in Chic- 
ago and Cincinnati alone make more than 
I win; that number of diffcrcul models. 

The manu fact n rers with I heir everlasting 
changes in sels, speakers, etc., keep the 
Serviee Man working hidh day and night to 
figure out all their little contraptions. If 
he had a volume nf their service sheets he 
could turn to tbe desired in format ion. in- 
stead of looking through a pile of books ami 
magazines scattered here and I here, and give 
the kind of service the public wants. 

.Iamks C. Ahuott, 
IfiKimver Si.. FfnittUtott, Ohio. 



THE CUSTOMER SPEAKS 

CIONCK \TL*L.\TlONS on your editorial, 
J '7Vc«jV(/ Itnditt* in your Kebmary 
issue. That is one line New Year's gift to 
I he radio listener, I lie Service .Man and. 
also, to I he maun faet n ret s of ratlin set s — 
if I hey have horse sense enough to profit by 
the warning. I am eerlaiuly gratified lo see 
some out eouiioeled with I be radio industry 
shed light, at last, on an utterly rotten con- 
dition which is and has been detrimental to 
all eonecrncd. 

I am operating a fairly lale-inotiel batter* 
set, witli * iy power pack ami " A' 1 battery, 
ami I might state that my first set was pur- 
el la set I in i ! ej t when radio was young. I 
now feel I he urge to place a modern A.C 
set in my home; bid I will not do so until 
I ean assure myself thai intelligent service 
is obtainable when needed; ant), as yon well 
know, there is tally a remote possibility that 
sueh Serviee ean be had undo: the present 
attitude of the manufacturers toward Sen 
ice .Men. 

J believe I hat the average Serviee Man is 
honest in his endeavor to fix his cnstniuev's 
receiver in a satisfactory manner; but it Is 
evident that the manulacl urer does not tie- 
sire the set repaired- with the false notion 
that such an attitude will result in further 
s .iles — ami for this reason refuses to furnish 
proper cirenit ami other data. 

My reference above covers the Serviee 
Man strict I j — and not tbe **sct slaughterer*' 
who is sent forth by sonic retailers, like a 
snake in the grass, with probable instruc- 
tions to place the unhappy customer's re 
eeiver in sueh a condition that he will he 
glad to trade it in. 

I am keenly interested in the progress of 
atlio, and am perfectly willing to expend 
my share toward the upkeep of the industry 
if I ean feel that 1 am likely to get a square 
deal. Until then, my dollars stay at home, 
ami the old battery set will continue to work 
overtime as in the past. 

Moping that you will keep up the good 
work anil not let Hit. "big hoys'* scare you 
out. 1 am, 

Sincerely yours, 

F. I>. O.AKK, 

7a4 /•;#!*( 1 1 Street, 
thtlthtmi'Sj yittrtttumL 
(We print the aho\e letter from radio 
fan who is not a Service Man, as onU mie, 
ycl a typieal, expression ol the feeling of a 
long-su il'ering public which refuses to be 
"I hided" any further by the radio Industry. 
hUtitnv,) 



THOSE CURRENT SURGES 

WITH reference to Mr. C- <>. Mtrwin's 
article on proteeliug A J 4 , amplifiers 
in the December issue, I have devoted eon- 
siderable time to this subject. No doubt 
keeping the plate current out of the trans- 
formers is a very good idea : but, with re- 
gards lo soldered joints, | take issue with 
him if the rosin tlnx h used. It is true that 
a galvanie action results when different 
metals are joined: however, this action is 
so slow 1 doubt if it would have any weak 
citing effect on new transformers. 

If Mr. Merwiu cares to prove where and 
{Con t inn pt! on fxnje 178) 
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Men Who Made Radio Guglielmo Marconi 

THIS SIXTH OF A SEKIES 



TH KICK is main n nana- which epito- 
mizes ;in cnl in ,n t in Hit? 1 1 1 i i m Is ui' 
i l"s liciirci.s; lu-cunsr its team had 
the •renins .iimI the liniHinrss hi make, 
tin: saieeessful step which rvahteed a plaus- 
ible theory In sueeessfuL t-ffieirut j»raetict\ 
The mum: of Wart is almost synonymous 
with steam «*ii^inr* ri uir ; that nf Murse with 
laud-line telegraphy; Hiat of Kdisnn with 
rleehie lighting; and that nt" MammJ with 
radio coniiiiniiicMt inn. When Mamjmi raiuc 
upon tin: sti?ii< a i I he disenvcrit's of seienee 
had sliiip<-il the theory nl' ratlin; only One 
thiu^, remained- -to niMku it. ?c«o7r. Ma mint 
did so; t«> extend the old simile a step fur- 
ther, he nut only 111114)4: th<- e^r* sland iijwiri 
its end, hut he hatched it 

(mi^4K4mio (William) .Marettnl was born 
in ItnhijriKi, Italy, April 25, \HU lli.s sei- 
enlilie eiliicalinn was acquired at the cen- 
turies-old university of his native eilw where 
his mind was intrigued e.speeiallv by the pos- 
sibilities latent- in I he mysterious eleetrie 
waves whteli .Maxwell had predicted and 
Hertz had demonstrated, a few years he- 
fnre. The time was ripe for a new. epoeh- 
nmkinp invention. The eonee.pl of rinivi rsal 
eommnnie.dion thru 142+1 the ctiier was ob- 
vious to many seienlilie men; as Sir William 
Crnokes had put the mutter in "all 
tlie requisites needed to hrinj? it within the 




jrrasp of daily life are well within the pos 
Nihilities of discovery. Iwen now, telegraph 
m$r without wires is possible within a re 
slrieted radius of a lew hundred cards.* 



So lunch, Marconi had proved for him- 
self in his university laboratory ami during 
his vacations at home. Like Wall, Marconi 
beheld a jriant eryifig for useful employ- 
ment; and determined to make it his life's 
work to turn that "possibility** Into flu 
actuality. At the fijre of twenty-two, In 
landed in J\n«rJaud, in the year lMOli, to seek 
the associates ncccssar\ In the fulfilment 
of lii> plan. 

In some resj eels, the young inventor was 
favored hy fortune, Knglish was to him 
a familiar tongue; for his mother was of 
Irish birth, lie met with official encourajre 
incut in liijrh circles, in place of the unin 
rclli^cnt conservatism which often stares 
frigidly at new ideas. J le frttiml a welcomi 
from Sir William IVeeee, chief technician 
of the British telegraph and telephone sys- 
tem, who had himself experimented with the 
idea of *'wirt|e>s M eouunuuieat ion, and piven 
a demnnsl ration, .1 1 though uneeoiioniieall v 

M a renin's first demonstrations at I he Lou 
don general post uftier. were encouraging! \ 
success f 1 il. Then followed experiments on 
Salisbury Plain, in southwestern Knglaud. 
Hy March of 18U7, messages had heen sent 
for four miles. In July of that year, with 
ample linnncial bricking, he was cnahled to 
organize the Wireless Telegraph and Signal 
(Continued on potfe \C*9) 



Attention: Radio Service Men 



RADIO CRAFT is compiling an in 
ter national list of names of qualified 
service men throughout the United 
Sratcs and Canada, as uell as in foreign 
countries. 

This list, which Radio-CrAi t is trying to 
make the most complete one in the world, 
will be a connecting link between the radio 
manufacturer and rhe radio service man. 

Radio-Craft is continuously being soli- 
cited by radio manufacturers for the names 
of competent service men: and it is for 
this purpose only that this list is being 
compiled. There is no charge for this 
service to eirhcr radio service men or radio 
ma nu factu re i s. 

We are hereby asking every reader of 
Radio-Chaft who is a professional service 
man to fill out the blank printed on 
this page or (if he prefers not to cut the 
page of this magazine) 10 put the same 
information on his letterhead or that of 
his firm, and send ir in to Radio-Ckaft. 
The data thus obtained will be arranged 
in systematic form and will constitute an 
official list of radio service men, through- 
out rhe United States and foreign coun- 
tries, available to radio manufacturers. 
This list makes possible increased coopera- 
tion for the benefit of the industry and 
all concerned in the betterment of the 
r^dio rrade 



National List of Service Men, 

c/o Radio-Crai T, 98 Park Place. New York, N. Y. 

Please enter the undersigned in rhe files of your National List 
of Radio Service Men. My qualifications are as set forth below: 
Name (please print N 

Address (City) (Srate) 

Firm Name and Address 

(// in business for self, ftcasc so state) 

Age Years' Experience in Radio Construction? 

Years in Professional Servicing 7 

Have You Agency tor Commercial Sets 7 (What Makes?) 



Whar Tubes Do You Recommend' 

Custom Builder (What Specialties?) 

Study Courses Taken in Radio Work from Following Institutions 



Specialized in Servicing Following Makes 

What Testing Equipment Do You Own 7 
What Other Trades or Professions 7 
Educational and Orher Qualifications 7 
Com men rs 



( M \ UCI!) (Signed) 
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Troubles in Radio Mass Production 

A frank discussion of the problem confronting the manufacturer 
of popular radio receivers, and of the manner in which his troubles 
bob up in the Service Man's problems, also 

By SYLVAN HARRIS 



YES, there are troubles » n radio— 
plenty of them. But so far as Mrs. 
Jones, who just reeeiveel her latest 
mnpty-dync set for Christmas is con- 
cerned, radio troubles may just as well not 
exist. She has never heard of them and. 
even though she had done so, it would he 
difficult for her to conceive how there could 
he any trouhles encountered in building 
hiclio receivers. 

Why, all they have to do at the factory 
where they build them is to take a number 
of parts and fasten them together with 
screws (or eyelets, if she has ever heard of 
them except as components of women's 
wear). 

Those of my readers who have had any- 
thing to do with the building of receivers 
certainly know better than this; and so 
especially do those who make it their busi- 
ness to service radio sets. But, even at 
that, it may seem strange that, in building 
radio receivers in large (pi an Li tics, there is 
su much opportunity for the occur re? ice of 
troubles, which arc not even suspected by 
those who build their own, or by those who 
make radio kits for the customer to assem- 
ble himself, or even by those who service 
a great many receivers. 

The Service Man Says: "I can thank my 
lucky stars that they do have a lot of 
trouble — because it is from this that I make 
my living — but, confidentially speaking, 1 
don't understand it at all." 

The Set Builder's Viewpoint 

Let's look into the matter a little fur- 
ther. Why doesn't the Service Man, as a 
rule, or the parts-aftd-kit manufacturer, or 
the home set builder realize these difficulties? 
The answer cannot he given in a few words; 
but, among the principal reasons, we may 
cite the following: 

til the first and perhaps the most im- 
portant place, all these people happen to 
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fall, in a general way, into the category of 
''custom-set builders." Take, for example, 
the man who builds his own set. After 
assembling and wiring it, he tries A out on 
the air, and finds it does not work as it 
should. Naturally, he lirst tiikes the blame 
on himself; he feels that he has made a 
mistake somewhere in the assembly or in 
the wiring of the set. Then lie spends a 
lot of time looking for the trouble. Kven- 
tuaily, he finds and corrects it, and the set 
works wonderfully. 

This is all very satisfactory when there 
is any actual break-down in the circuit, 
such as a burnt-out transformer winding. 
]5ut what about the case where the set works 
very well for a while and then, all of a 
sudden, the operator, finds that the sensi- 



RAOIO-CRAFT is pleased to wel- 
come Mr. Sylvan Harris to our 
list of contributing radio authorities — 
and so. we are sure, will be our read- 
ers — because he is one of the most in- 
teresting writers in radio. Mr. Harris, 
formerly managing editor of Radio 
News, has been during the past four 
years engaged in design and produc- 
tion research with Stewart-Warner, 
Roister Fada and other manufactur- 
ers; and his technical contributions to 
the Proceedings of the /. tf. A. have 
been frequent. It may well be im- 
agined that Mr. Harris speaks with 
authority on the subject of factory pro- 
duction of sets. — Editor, 



Fij. 1 

This is an engineer's diagram on a scale show- 
ing that the measured sensitivity of a com- 
mercial receiver is twenty- fit* times as high 
in fair weather. 



tivity is fir below what it was last week? 
"Why," he says, "last week I could hear 
WXYZ all over the house, and today I 
can't get it at all." 

Then, next week, he finds that tilings 
have returned to normalcy, and that he can 
not only bear that station again, but hear 
it now louder than ever. 

No Allowances Made 

Now, let us sec what this condition may 
lead to hi the case of n factory-built set. 
If Mrs. Brown went into a dealer's store 
to buy a certain set during the week when 
its sensitivity was low, she naturally would 
change her mind and say that this set was 
not as good as Mr. Hlack's, and that it was 
only by accident that the manufacturer of 
the latter set turned out a good one. So a 
sale is lost to the manufacturer. 

Now, what could cause difficulties like 
this? This tale I am telling is character- 
istic of a great number of difficulties which 
arise, and the causes of these troubles are 
many — very many. And the ways in which 
they manifest themselves are as varied as 
the causes which produce them. 




CONDENSER SHAFT CHASSIS 



Fig. 2 

The many grounds on a set chassis arc not 
always low-resistant ; special wire interconnec- 
tions cost higher in labor. 

Manufacturing Coils 

For the first example, let us take the 
case described above. Economic reasons 
are forcing more and more manufacturers 
to use paper forms on which to wind their 
radio-frequency transformer coils. Paper 
forms are much less expensive than forms 
made of bakelite or other similar material, 
lint, in using them, proper precautions must, 
be taken in the matter of impregnating 
them against moisture. When this is done, 
it is found that paper forms ;irc quite 
satisfactory for all practical purposes. 

What precautious arc necessary? It is 
not sufficient to merely coat the winding 
with a varnish or lacquer. This would ac- 
tually imprison within the paper any mois- 
ture which might be there before the im- 
pregnation. 'Ihe forms, after punch in i) or 
dHltvHff, should be well baked, in order U> 
drive out all moisture, and then dipped, 
(not merely painted over) in lacquer or 
varnish. 'Flic varnish should then be dried, 
slowly, in an oven. 

The form is then wound, after which it 
may again be dipped, or coated by hand. 
If silk-covered wire is used, instead of 
enamelled wire, for the secondary winding, 
there should be an additional heating pro- 
cess before applying Ihe coating to the wire. 

Now, many of you will say that this is 
not news. Hut it is surprising how much 
trouble has arisen from al tempts to elimi- 
nate some of these steps in the process, 
in order to save labor Or material costs, or 
both. And this problem seems to be more 
important in connection with screen-grid sets 
than in our previous models: since, in the 
former, the amplification (or sensitivity) m 
inversely proportional to the remittance of 
the tuned circuit. 

In dry weather, untreated coils may have 
an U.F. resistance of, perhaps, 10 ohms; 
whereas, in humid weather, enough moisture 
may be absorbed to cause the resistance to 
rise to double or triple the original value. 
It is an c;isy matter, therefore, for the sen- 
sitivity of a three-stage receiver to drop 
down to one-tenth of what it ought to have. 
Or even less than that. This has been 
proven, time and again, by baking an entire 
receiver in a drying oven and making meas- 
urements before and afterwards. The cf- 
(Con tinned on parte 171) 
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Obtaining Energy for a Dynamic Reproducer 

.4 convenient method of using an auxiliary power unit to operate 
from the rectifier of a power pack and supply exciting current for 

the speakers field coil 

By LOUIS B. SKLAR 



Till* •Myiiuinic" reproducer is gener- 
?! My considered host fur repnuhicing 
speech mid music. One nf the out- 
standing features uf this lypo nf reproducer 
is its electromagnetic held, which is iim-iI 
iuslcad of the permanent inugncl employed 
iu thr "magnetic" type of speaker. 

The direct current required to energize the 
held of ■ i dynamic speaker can he obtained 
in live different ways: (I) A six-\olt stor- 
age battery; t \ low -voltage rectifier, 
similar to the trickle charter used for 
charging storage hattcrics: (Jl) the I Ill-volt 
D.C. house current: (!) using the field as a 
choke coil in the U \V unit ; or (a) by build- 
ing a small "Ml" unit which consists of a 
set -up transformer* a type 'so tube, and a 
condenser. In the last case, the held of the 
dynamic speaker, with the condenser, con- 
stitutes lh«' tillering system. 

The applications of methods one and three 
are limited mid very little used. Method 
four can he used only hy set manufacturers 
who can design their "11" eliminator to 
compensate for the voltaic dropped in the 
tiller system* on account of the high l),C. 
resistance of the field winding of the 
s| icakcr. 

No. *J was and still is the one most < i- 

monly used for "dynamics" in existing elec- 
tric sets; nr any set with or without "elim- 
inators/ 1 This method is not entirely satis- 
factory; as the lici-cyelc hum may become 
a mli hie. 

A Convenient Method 

And so Xo. 5 has heen latch adopted he 
rcpiitahle speaker mamifaclurers. This 
met hod produces current without any trace 
of hum for energizing the field windings of 
dynamic reproducers. The writer has dc- 




The ingenious device here shown per- 
mits the operation of an electrody- 
n ionic reproducer — without built-in 
current supply — from a receiver of 
any type which was designed for a 
magnetic speaker. It will doubtless 
suggest profitable possibilities to many 
Service Men. 

Have you tried out some original 
ideas which ha\e a commercial pos- 
sibility of this kind? If so, let us hear 
about your success. — Editor, 



flu arrtiiimmcni of flu fnUI c<> }\ » it /•/»/« i>iul 
t»i pluaui'nu into tht \tu kt t ,>( tht «*«W s(J 
/ ./>«• reetftfer. The set's rectifier tutu- n+m*tftts 

n its normal circuit, eft ct n\ all\ ; tht >cpro- 
duccr takes current ftvm a "Raytheon If If.'" 



vised a new method which produces the same 
results, hut at a lower cost. 

A glance at Fig. I will show how (his is 
accomplished. Von will observe that the 
whole thing consists of making the high- 
voltagc side of the regular "11" unit trons- 
former do a douhlc duty; it supplies 

energy to two rectifying tubes — imc is the 
regular "IT-voltage rectifier, and the other 
a gaseous rectifier tube. The latter tube, 
with the condensers ami choke, supplies the 
energy to I Iu- dynamic's field. 

This docs not, in any way, interfere with 
the operation of the "11" unit; for the cur- 
rent used In energize the speaker's field 
winding does not go through the resistance 
network of the' voltage divider. The poten- 
tial "dropped" will amount to about ten or 
lift cell \olts, on the "maximum" tap of the 
eliminator, ami a proportional amount on 
Hie low-vollagc taps. This should not ;i fleet 
Hie opera I ion of the radio set: ;is in manv 
cases, especially when only a few tubes are 
Used, the \o|tagc of ;i good "IT pack is 
slightly higher than is required for I he set. 

The arrangement of Fig. | is for a "IT 
power unit, or an all-cleefrie set, hating a 
l\pe "Nil rectifier tube. The parts required 
for Ibis plug-in adapler are as follows: 
Two standard I -prong sockets. 
Two 'Jf-iof. con dense rs. 
Two n. |-nif. eomlcnscrs. 

One gaseous- rectifier ( ("ltn\ thcon") tube. 
Hue hell-ringing t r;ms former. I in volt O.K. 
type. 

One o-wire cable, with a I -contact -point 
plug. 

Ilox, binding posts, etc. 

Using a Gaseous-Rectifier 

The same scheme din be used on a •'IV 
UUU having already .i ga*com»-typc rectifier, 
with tin niodrlitMtfoiis illiisti iilt d in I i^. *J 
Hum sou will s«-,- the seconding of the 
1 1 -aiisfonner Mipplying two gaseous-type rec- 
tify m«r tube*, The p.irts minimal for this 
doxfjiii ,im' as t'ullow s ■ 
Two sbindird t-prong sockets. 
'I wo lf-oi:f!J (umU nst i .s. 
One It i\ tbuon-t) pi- eeetificr tube, 



One hell- 1 in pin; I rans former, 1 ID-volt 
Ivpe. 

One 1-wh'c cable wilh a l-cont act-point plug 
(Ihe | >l 1 1 *jt can be made from mi obi 
radio tube base), 
lio\. binding posts, etc. 

In eilher case, the adapter will supply 
the high-N oltagc l>.(\ field of a dynamic 
speaker with about loll \olts. If there is 
no hum iu the radio set itself, there will be 
absolutely no hum beard iu the speaker; 
c\cn when your ear is at a distance three 
inches from it. 

The size of box required for housing the 
icpiipinciit is very small. It takes up less 
room than the step-down transformer and 
rectifier required for the low-voltage type 
A.C. speaker. 

The assembly ami wiring is very simple, 
as there are \ery few parts. 

When I la- adapter is completed, all you 
have to do is take out I lir rectifier from the 
"B" unit and put iu the plug from the 
adapter in its place, 'flic tube from the 
unit will go to the socket in the adapter 
provided for it. Any radio fan who likes 
tin' reproduction of dynamic speakers, minus 
the hum. will find that this adapter iu con- 
junction with a !>.('. -type (high-resistance 
field) dynamic speaker—and. of course, a 
good radio set- -will meet bis approval. 

hi conclusion, the writer wishes to add 
for (be benefit of many radio fans that the 
l>.(\-1ypc speaker, because of its simplicity 
of const rucl ion, is about six to ten dollars 
cheaper than the A.(\ type. It will there- 
fore be seen I hat the difference in tin* cost 
of the two speakers will more than cover 
Ihe cost nf the parts necessary to bnild the 
adapter. 



* A, 



»*tT Ot/»\.iHt Of (LtM 
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// tin r- <*f tht- t-cai'str employs a 

full -i *it»- .;»m'k>;is tube rectifier, the circuit of 
iii I it modified in this' manner. In this 
<<i4, tht 0 I mf. 'bufftr < onden <a s" of the 
t>»ith <Ov Htrft'ztd. 
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Servicing Automobile Radio Installations 

(Part ID 

In the preceding issue of Radio-Crapt, Mr. Sheedy described the 
earlier model of the "Transitone" automobile radio set. Here 
we have the latest type, with servicing hints. 

By M. J. SHEEDY 



SERVICING radio equipment in auto- 
mobiles may lie properly divided into 
two parts; first the receiver ami its 
accessory equipment: second, the 
method used to eliminate the disturbance 
caused b> the electrical system in the ear. 

The Service Man most bear in mind that 
the operating eon di Hons of radio equipment 
in an automobile are entirely different from 
those encountered in the home. For example, 
a receiver is installed in the owner's home, 
and reception in that particular locality is 
found to Lie poor. There are various meas- 
ures that can be taken to onset this; such 
as lengthening the antenna or relocating it, 
or making additional ground connections. 
With the modern A.C.-operated sets in use, 
today, with four and live stages of radio- 
frequency amplification and high audio out- 
put, there is always a certain surplus of 
power which can be used to build up a 
weak signal. None of these arc available in 
an automobile installation. 

The automobile will, in the course of a 
few hours' run, encounter receiving condi- 
tions that may range all the way down the 
scale from perfection to zero. The problem, 
then, is to have a set ctHcient enough to 
hold the signal under these varying condi- 
tions. 

Because the available antenna space is 
confined to the physical dimensions of the 
car top, we cannot, very well, increase the 
size of our antenna. The additional induc- 
tance and capacity would only overload 
the circuit, without giving any additional 
pick-up. In place of a ground, we must 
utilize the metal chassis of the car as a 
counterpoise. The plate current, being drawn 
from dry-cell batteries, must be conserved. 
Space again enters the question, limiting 
the size and number of batteries that may 
be used. This leaves the whole burden of 
assuring reception, under all varying con- 
ditions, on the receiver itself. The instru- 
ment must also lie small and compact, in- 
order to be adaptable for installation in 
any make of ear. 

in the first part of this article, whieh ap- 
peared in the February issue of Uauio- 
Cn.\rr, the model "TK.10<r Transitone re- 



ceiver was described and illustrated. Several 
thousand of these receivers arc already in 
operation. The circuit is exceedingly simple, 
and the layout makes trouble shooting a 
simple matter; since voltage readings may 
be taken at any point of the circuit, and all 
wiring is readily accessible for inspection. 

('are must be taken, in servicing this re- 
ceiver, that the interior wiring is not dis- 
turbed. After assembling, all ganged circuits 




Fig. 3 

A wire-mesh aerial K is used in sedans; the 
dome light D and its wires H must be shielded 
and spaced three inches from aerial, as at C. 
The lead -in F is connected at several points 
G, as shoien in cross-section J. L, listing 
Cloth t M, lining. 

have been balanced at the factory within 
very narrow limits; and a slight change in 
the positions of the U.K. circuit wires might 
be sufficient to shift the resonance point of 
a stage and lower the over-all efficiency. 
New Single-Control Model 
A receiver known as Model "XU.1GA" has 
recently been developed by the Automobile 
Radio Corporation, to meet the demand for 
a single-control set. The complete receiver 
consists of two units; one contains the U.K. 
amplifiers, while the audio section is built 
into the second container. ( These units arc 
known as models "N1U07" and "NR. 108" 
respectively). This model is used on all 
Chrysler cars which arc radio-equipped at 
the factory. As several thousand ears are 
about to be equipped with this model, the 
following data will be of help to the Service 
Man. 




The set is turned on by means of a key 
operating a switch, whieh is usually located 
at the right of the tuning control, and is 
very similar in appearance to an ignition 
switch; a quarter turn to the right turns on 
the set. When the set is not being used, the 
key should be removed, thus preventing 
tampering. 

The tuning is done by merely rotating the 
one dial through 1HO degrees, or half a revo- 
lution, to cover the entire wavelength range 
of the receiver. 

The volume control, a knurled knob in the 
center of the tuning dial, operates in- 
dependently of the dial. Turning in a clock- 
wise direction increases volume and counter- 
clockwise decreases volume. 

General Test Data 

If there is no signal or click from loud 
speaker when switch key is turned on and 
off, remove knurled knob holding cover of 
either box in place, and remove one cover. 
If tubes fail to light examine " V battery 
connection. This is a wire leading from 
"Hot" or ungrounded side of starting bat- 
tery to "IV battery compartment and con- 
necting with *B" »*ire of set cable. 

If "A" battery wire is intact and making 
good contact, and tubes still fliil to light, 
examine plug connections on both set boxes 
and see that these are pushed together all 
the way. Kxaiuine key switch and he sure 
that there is a wire connected to each of 
the two terminals on rear of same. 

If any one tube in the receiver docs not 
light, replace with a tube of the same type 
as marked on the base of tube. The proper 
location of the tubes may be checked by 
referring to diagram. 

If tidies light, but there is no click from 
the speaker, examine connections to *IT* 
and "CT* batteries in battery compartment. 
If all connections are in place corresponding 
with diagram (Fig. 1) test each battery 
with a voltmeter while the switch of set is 
turned on. When "IP batteries fall below 
:j<S-\olts they should be replaced. 

If batteries arc good and all connections 
tight, and still there is no click from speaker, 
examine speaker connection to audio frc- 




I 2 

"Model XR. 10/*' tuning unit, left; "Mode! 
XR. 108" amplifier above. Either R7 or /?8. 
or both, may be used. Observe resistance- 
capacity filters in grid and plate leads. Part 
values are not given. 
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quency unit This is made by means of a 
plug inserted into n jack in the side of Hie 
audio or smaller box. The speaker may be 
cheeked by plugging another speaker into 
this jack, in place of the regular ear speaker. 
If the external speaker functions, the 
trouble lies in the car speaker or its con- 
necting wires. 

The *71- A type tube must be in tin* proper 
socket in the audio or smaller box. If a tube 
of another type is placed in this socket, the 
receiver will nr>t function. 

If the set operates, but stations received 
are weak, test "B" batteries with set turned 
an. Check *'C+ M battery connection. It' the 
negative side of starting battery is grounded 
to frame, the. "CV must he connected to- 
gether with the "A - l> " lead from start" 
ing battery. Examine and test tidies to sec 
if all are of proper type and of good char- 
acteristics. 

The tuned circuits in the larger (H I 7 .) 
amplifier may be out 01 balance. This rarely 




Pi*. 4 

Touring car antenna: /, lead-in: O. cud of 
wire; R, top; I". lining; Q, cloth, supporting 
wire; H, flaps; S, lead in shielding, U, heavy 
wire; T, receiver. 



occurs, but is easily corrected. Ml four 
condenser rotors should be fully meshed 
with stators when the handle of dial is in 
extreme left position. If the rotors do not 
track together, set them by loosening sct- 
serews holding them to shaft: and. when 
re-set, again tighten set screws. Now tune 
in a station in the neighborhood of four 
hundred meters, or slightly above the middle 
of the tuning range. Hcduee. volume con- 
trol until signal is weak. Then screw adjust- 
ments on end of coil housings up or down 
until signal received is lout lest. Circuits 
are now balanced with one another. 

Noisy Reception 
If the interfering noise is in the form of 
a series of crashes at irregular intervals 
persisting in all localities— even when the 
automobile is standing still— it is probably 
caused by atmospheric disturbances, com- 
monly known as ''static/' This form of dis- 
turbance is most common during the Summer 
and in unseasonable hot weather, 



If the noise is a continuous crackle or 
roar which is loudest on the lower wave- 
lengths (that is, with the stem ot the tuning 
dial to the right) it is probably caused by 
local electrical ( I istnr bailees, such as elec- 
tric motors, power lines, etc/ Driving to a 
location away from overhead wires should 
cause this interference to disappear. If the 
noise is noticeable only at night, when the 
ear lights arc lit, it may be caused by a 
loose bulb or dirty contact in a socket. 

If the noise persists, even when the; volume 
control is turned completely off, it may be 
can sett by either a loose or dirty plug con- 
nection in the cables, a tube with dirty 
contact prongs, or a noisy battery. 

The batteries may be tested for noise by 
connecting the terminals of a pair of tele- 
phones Across each battery ami listening 
for any crackling or hissing. Any noisy 
battery should be replaced. Care should also 
be taken to see that no moisture enters the 
battery compartment. 

If there is noise or crackling, heard only 
when the car is being driven, but which dis- 
appears when the ear is motionless, it is 
probably caused by dirty tube Contacts. It 
is a good plan to remove each tube and 
clean the cutis of the contact prongs with 
fine sandpaper. The surfaces of the tube- 
socket contact springs may also be cleaned 
this way. 

Two types of antenna are used in Transi- 
tone installations. In sedan models a copper 
mesh is used: for touring, roadster models 
and all cars with folding tops, a very etVi- 
cient antenna of flexible construction has 
been developed. (See Figs. :i and \.) 

The plate and grid batteries arc placctl 
in a waterproof metal box, which is gen- 
erally suspended through the floor boards 
in the rear of the car. In coupe and roadster 
models, the batteries can be reached by 
raising the hack deck of the car. 

The Car's Ignition System 
An explanation of the action of the igni- 
tion coil will be of help in understanding 
the system. 

In order to operate the high-tension coil 
we must use some method of interrupting 
the continuous direct current Supplied by 
the storage battery. This is done by the 
action of the breaker points in the primary 
circuit of the car. When the breaker points 




Fig. 1 

installation of the Model ".V7M09" Transitonc, 
employing the circuit of big. 2. Voltages haxn 
been increased and a *7\/i penver tube intro- 
duced. 

original primary impulse, but slightly out 
of phase with it, must be filtered. The plac- 
ing of a by- pass condenser across the bat- 
tery sitle of the coil and using the impedance 
of the primary winding as a choke makes 
an ideal filter for this purpose. 

Applying the same law again we find it 
is important to keep all high tension wires 
and the leatl between the breaker points and 
the primary side of the coil away from 
other wires of the system. The high tension 
conductors and other wires carrying this in- 
terrupted current create a rapidly changing 
magnetic field around them. Any wires of 
the lighting system coming within range of 
this field will carry the induced current back 
to all parts of the system. It can be readily 
seen how the antenna could pick up this 
induced voltage from the dome light and 
the wiring system behind the instrument 
hoard. It is quite obvious that nil wires in 
the ignition system must be isolated. 

\uotber source of disturbance is the gen- 
erator. This is very easily remedied by plac- 




are closed and current is flowing in the cir- 
cuit a magnetic field is set up around the 
coil windings. The opening of thr breaker 
points causes this field to collapse. Accord- 
ing to the law governing the rise and fall 
of magnetic fields an induced current is 
set up in the secondary winding. This 
action also has the effect of reinducmg a 
Corresponding current of low voltage back 
into the primary winding. This (kick-back) 
current flowing in the same direction as the 



Fiji. S 

The system of 
ignition filters 
and shielding 
etc., used to 
prevent inter, 
fcreucv with 
reception in a 
car installa- 
tion. 
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Outside connections of the installation described 
fast month, in which the audio outfit* trans- 
former and "A" filter arc combined in the 
unit shown under the "A" buttery. 



irijE n ]-mf. by-pass eondenser aeruss the 
output. In order lo secure Hear rccepllon, 
it is nrcessory lo kerfi the e/eWr/eW. system 
of the ear va yood tmitr. Defective spark 
plugs, dirty or improperly adjusted breaker 
points will tend to rouse Interference. 
Faulty generator brushes and uneven eom- 
imitator segments will also cause trouble. 
Trouble Shooting 

The following pal tils limy help in locating 
the source of disturbance when trouble is 
experienced from ignition interference. 

Detune the set; it' tins docs not reduce 
the level of the interference, then it is not 
coining in through the antenna, but firing 



fed through the battery wires. Most dis- 
turbances of this nature may be traced to 

the following eausrs: (a) Generator e - 

mutator; (h) Worn brushes; (c) Worn 
breaker points, or lack of adjustment on 
same. 

When detuning the sel reduces the level 
of the disturbance, then high-tension radia- 
tion is being picked up hy the antenna. This 
nun' be due to any one (if various causes : 

(a) Inspect all I ligli-t elision wires, mid 
make sure that all lit tightly in their ivspcc- 
tive bushings in the distributor head. 

(b) Test all spark suppressors for voltage 
drop; replace anywhere the resistance is too 

low. 

(c) Inspect the by-pass eondenser on the 
Ignition coil, Flash it with a -US- volt "B* 
battery. (.Make sure it is on battery side 
of mil.) 

(d) ltcmove any battery, horn, or other 
low-tension wires from the vicinity of the 
high-tension field. 

(e) In ears whine the ignition coil is 
mounted on the instrument panel, see if the 
shielding mi the high-tension side is 
grounded. In l.\icknrd cms equipped with 
"Trail si tone** receivers, the coil is completely 
shielded in a copper can. Cars of Chrysler 
make also use the "Klectro-Loek" cable 
between the ignition switch on the instru- 




Mote similarity to Fig. <», opposite. The dif- 
ferences arc m the filament circuit fuse and 
"A' connect ions, which vary with different 
makes of ears, as previously explain, A. 



incut panel and the distributor. This ruble 

st be shielded with 1 Widen braid, and 

the shield grounded to the metal collars at 
both ends of the cable. 

(f) Try placing a l-nif. by-pass condense* 
across tlie various eleetrie.il instrinuents on 
the panel: namely, the ammeter, electric gas- 
oline gaii^c, lighting and ignition switches, 
or cigar lighter. If this procedure is care- 
fully followed out, no difficulty should be 
experienced in finding the source of trouble 
and eliminating it. The accessibility of all 
connections in the simple circuit makes volt 
uge tests and trouble shooting easy. 



Why New Sets Use "Kilocycle" Dials 



MANY custom set builders will be inter- 
ested to know that the "kilocycle" 
designation on rceciving-Set. dial* is becom- 
ing general; because it follows the adoption 
of the kitueycle standard by the Federal 
lladio Commission and scientific organ- 
izations. 

The use of kilocycles, as the approved 
method of designating the location of a 
broadens! station, his become established 
beyond doubt. This is just the logical de- 
velopment of advances in the refinement of 
radio receiver design. 

Radio sets were at lirst m.irked in iiinii- 



By H. B. RICHMOND 

f'rfsidvnt, Radio Miittttfmttin'rs* 4 ssociutioti 

tiers only. Sometimes dials used the 0-100 
system; fit other times the dials were giadu 
a tod in geometric degrees. Doth of these 
methods served only as reference points. 
They both made it necessary for the oper- 
ator to fish for :i new station. With the 
improvement of receiver design, it became 
practical to ealibratc the dials. These dials 
were marked sometimes in wavelengths, 
sometimes in kilocyeh-s, and occasionally in 
both. A few manufacturers went so far as 
nut only to unhide kilocycles ;iud wave- 
lengths, hut also add a reference scale. 
The ns< of this multiple system was as often 



confusing as it was helpful to set owners. 

The Kedt ral Hadio Commission and scien- 
tific organizations have adopted the use of 
kilocycles oa///: no gross- re fere nee is being 
made to wavelengths. '/"/*« broottvosf. Unml 
has bsen it! out, an I he hosts of n 10-A'i/o- 
cyvlt> st'fHinttion between stations. The band 
extends from 550 to 1,500 kilocycles. 

This uniform spacing makes a kilocycle 
dial a. convenient reference dial us well. 

Marking of dials of new, modern radio 
reeciviug sets with bid a single scale, that 
of kilocycles, is ii ii established manufac- 
turing practuf. 



Locating Hum in "A" Eliminators 

Bv J. F. RIDER 



HUM in an elect rifted radio receiver 
installation may he due to the pres- 
ence of a large value of A.C. eom- 
ponent in the D.C. voltage available from 
the 'W eliminator, This unit, like the "Ii" 
eliminator, employs ;i rectifying device and 
a filter system and, just as in the ease of 
the "IP supply unit:, failure of the rectifier 
element and the filter system will cause a 
large A.C. component in the D.C. out pat. 

Very little need be said about the rectify- 
ing ele nt. In some cases this device falls 

after a short period of operation. In others 
it lu »ts for several thousand hours, but it 
should be understood that the unit has a 
definite operating life: consequently replace- 
ment will he necessary after a time ami, if 
the complete "A 11 unit in question is a year 
or two old, consideration must be accorded 
to the rectifying element. 

However, pronounced hum has been noted 




STCP-DOvVN 
" TRANSFORMER 
TAPPLD StCONtAfiV 



2TT>JAMP> 60«M POWER 1 1 
CH0K£ RHEOSTAT | 



Above, Circuit for obtaining from an A.C* 
Hue low-voltage direct -current for the field coil 
>>f a dynamic reproducer. Retotv: Unit supply- 
ing filament voltage for tubes designed to oper- 
ate in D.C. circuits. 



with m \* units, when the complete device i> 
only sixty or ninety days old. In this case 
the prof in hlc fault is the "dry" electrolytic 
condenser employed in the filler system. In 
contrast to the eon\ < ntion.il type of filter 
eoi:<Jonscr employed in the *'1>" eliminator, 
the requirement of the "A* condenser is ft 
l.irge capacity, several thousand mierofa rails, 
in fi si 1 1 ; 1 1 1 space. To attain this objective 
it is necessary to employ ;i different type of 
condenser. I n be exact, this condenser util- 
izes a film of oxide ms the dielectric. 

'the design of this condenser is such that 
n certain amount of current (known as leak- 
age eiilTWt) flows through the condenser. 
Jf this eurrent is uppreciahle it will grad- 
ually reduce the capacity value of the eon- 
denser-; mid, if Ibis takes place, the filtering 
action of the complete filter unit is impaired 
and hum in the output circuit is the result. 
(ConfiiHietf on )*o*je 174) 
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New Radio Devices 
for Shop and Home 

In this department are reviewed commercial products of most 
recent interest. Manufacturers are requested to submit descrip- 
tions of forthcoming developments. 



VOLUME CONTROL WITH 
POWER SWITCH 

AS a further contribution towards sim- 
plifying the broadcast radio set panel, 
a combination volume control ami power 
switch is now offered by the Clarostat Mfg. 
Co., Inc., of I Brooklyn, N\ V. This device 
comprises the standard wire-wound volume- 
cord rol Clarostat with an extension pin on 
the shaft, t • » trip a toggle power switch, 
mounted at the rear of the assembly. In 
this way, one knob serves the double function 
of turning the radio set on and off, and of 
adjusting the volume to any desired degree. 
A bakelite case, with metal end cap, pro- 
tects the winding and contact member from 
mechanical injury as well as from dirt, dust 
and moisture. The device controls operation 
with a smooth, velvety action, without intro- 
ducing noise into the radio circuit. The re- 
sistance winding is designed in standard 
tapers, of several varieties to match any 
desired curve, and in all values up to 50,uO0 
ohms. The knob turns :MH) degrees, as a 
volume control; and 40 decrees more to 
turn the power switch on* and on, 



NEW LIGHTNING ARRESTER 

AYKRY effective and compact form of 
lightning arrester, pictured in this col- 
umn, has been developed and put into pro- 
duction by the hisnline Corporation of 
America, New York City, it is not only 
low-priced, hut carries the manufacturer's 
confidence to the extent: of a free $101) in- 
surance policy against lightning damage to 
the set which il protects. 

'1 he ' 4 Klectrostat:ic 5 lightning arrester ha 
an insulating base of glazed porcelain, on 
which are mounted (and sealed iu against 
moisture) u small H I', choke Coil ami a 
fixed condenser, in series between two bind- 
ing posts which arc to receive, respectively, 
the lead-in from the aerial and the had in 
to the receiver's "Ant.* 1 post. A third post, 
which is grounded, i connected to a high 
resistor, in series with the at rial, ami cov- 
ered by a bell-shaped metal cup. The set's 




External appearance of the new light tun a 
arrester, described above, which incorporates 
on R.F. choke in addition to the usual resistor. 




The combination of snap switch and "Claro- 
stat," pictured above, affords a very satis- 
factory volume con rol of the newer type and 
simplifies the panel arrangement. 

coupling is therefore obtained ca pacitat ivcly 
from the aerial; a method usually afford- 
ing better selectivity with good pick-up, It 
is a precaution also against possible cm i tact 
of other electric wires with the aerial. 

The constants of the resistance, capacity 
and inductance, values in the arrester have 
been selected to cause negligible reduction 
of signal strength, but to offer high resist- 
ance to 'static" or atmospherics of high 
intensity. When the atmospheric voltage 
lias reached a value sufficiently high, it leaps 
to the grounded bell, rather than pass 
through the high resistance between the 
aerial post and ground. 



NEW DRY-CELL TURES 
T I rlTH the requirements of a successful 
VV portable radio set, as well as a rural 
radio sel*, in mind, the I )e Forest Radio Com- 
pany of Passaic, N. ,!,., has just introduced 
two new dry-cell tubes: the "499" and the 
*M2'J.\" "andions." 

Roth (litter from tubes of similar char- 
acteristics in luiving an oxide-coated lila- 
mcnt, of large cross-sect ional area. This 
makes for a non-microphonic tube, as well 
as one having ample emission over a long 
period. 

The mutual conductance of the ''lilt)" is 
(>00 mil 1 mint ins, n very high ligurc com pared 
with that of the standard which it other- 
wise resembles in characteristics. 

The 4, l-2 \" Ins i filament emission nver- 
aging 50 milliamps, with a passing mark of 
25. At volts across the filament, it draws 
only (>0 milliamps: thus making it very eco- 
nomical of batteries. Us recommended 
plate voltage is 135, screen-grid voltage, 15; 
Control-grid bias, :{ volts, negative. It there- 
fore should be used with I he proper "C" 
battery to give the correct Inns: 50 ohms 
would be needed to give a :*-volt drop at VtO 
milliamperes. T! c mutual conductance of 
the tube is 4f?5 inieromhos at I:t5 volts, as 
against :J50 for the standard **i2s. 



NEW VOLUME CONTROLS 

Tlll^ "Type A Super-Tonat rol," recently 
introduced by Klcctrad, Inc., New York 
City, has been modified and improved; the 
new development being known as the "Model 
15," illustrated here. The metal-shell, rec- 
tangular 5- watt "Model A" variable resistor 
is obtainable in three standard ranges 
(100,000-nhin tapered, 2S,0O0-ohm tapered 
(for pick-ups), and 2a,000-ohin tapered for 
use as the volume control iu the an ten nil 
circuit of a receiver) as well as other and 
special designs for manufacturers; it has 
now been supplemented by the "Model R" 
which has a round molded bakelite shell 
2y n -\u. in diameter. The new model has a 
power rating of :J watts, and is of the single- 
bole-mount lype; it may be connected also 
as a potentiometer. 

These resistors may be mounted in tan- 
dem for the control of multiple, isolated cir- 
cuits. For example, a tapered- resistance 
type may be used in the antenna circuit, 
while one of uniform variation, operated by 
the same shaft, controls the grid circuits. 
The resistance variation in the antenna cir- 
cuit is extremely small during the first hall 
of the knob's rotation; which assures 
Smoother control of powerful signals. 

Roth models have the same general con- 
struction and operating characteristics. 
The contact is a pure silver, multiple type 
which actually grows smoother with use; 
owing to a microscopic deposit of metallic 
silver from the contact on the resistance 
element. The specially-developed resistance 
element itself is \'usvi\ at high t cm pe rat ure 
to the surface of a vitreous-enameled metal 
pkite. The result is greater permanence anil 
accuracy of resistance values and more rapid 
heat dissipation. 

Tests by the manufacturers indicate a re- 
duction in resistance value, due to the de- 
posit of silver on the graphite, of only 5% 
for the 100,000-olini type unit, find less for 
the lower resistance units, over a period esl i- 
inutctl to etpial ten years* service. 




Vines of the "Model R Super-Tonat rol," show 
inq construction as well a* dimensions. These 
resistors may he mounted in tandem for single- 
shaft control, with different rates of variation 
for each circuit. 
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.tbot'C, iMi' of //,.' tlt.tCUhtl.i lit tl 

Telearaph ('*>.. located at Xctc" 
same oeal a! *ro tl e I, 
t 



>hort-wave nech'init eentt r of the .hnerican Telephone & 
. A * w Jtr.wy. / hese <\ unpl icate d anti-twos pick up the 
ti <>f many ;cafi .w With tlu sc. telephone communication with 
Le: 'athat." i\ c>mnu rcutlly curried 



.1 foitrdnty ante niia for short wares, located at the Radio 
Corporation of .Imerica's iecci:iuo center at Uocky Point, 
Lomt island. \ . V. Here transoceanic brvadeaAts aie 
picked up to be relayed /<» .imeriean stations. 



New Developments in Short-Wave Radio 



»v laurknck m. cockaday 



i 



N short -wave radio, | hcltc\e, I'uw t lit* 
world's it. 1 1 wealth, for communication 
and cunt ml purposes of all kinds, ami 
il is to tin 1 wawleUjiths below m Joo 
meters (how far In-low we cniuinl •rucss) 
that wc shall look for I In- more start linir 
kinds of ilrt clnpmciit s id' fiitnrr radio. It 
was in the year \V\'J that I lie lirst Kadm 
Ad handed to (In* small hand of radio 
nuintcurs in tlx* I'tntcd Stairs a parcel nf 
w ;i\ elcn«rl lis. i»f *20t\ meters ami under, with 
the expressed idea uf in.ikhijf il possible for 
tlnin to conthim- their rxprriiuciils wilh- 
out interfering wilh t lie r:i|iiill\ r<*\\ in^r 
commercial services on the higher uates. 
II was then considered that the wntc- 

Ini^llis helow '2*H) meters were not of eh 

use fur commercial purposes with the nerd 
of distance transmission ami reception; ami 
the amateurs would he ahlc to dabble around 
and have a itood time on these short watcs, 
even if they did not accomplish much. 

Little was it hclic\ed. al that lime, thai 
diirhij.- the \ears |<r_\s and Ifi'-'M hijfh frc- 
tpicneics would hecome applieahlc for com- 
mercial communication. Mneh credit nmsl 
he ffivcii to the amateurs who. experts eon 
fidclitly believe, were respotisihlc for Ihc 
rcniarkahlc dct elopmcnt which has shnwu 
ami proven that the hijrh-f re<|iiene\ channels 
are not only more cllicicnt for limj»-distaiicc 
cniiuuuuicutinii. l»nt invalnahle in run iiiiiu- 
lier of ways. 

Short Waves Now Indispensable 
Tnda \, wc liml short tvatolrnjfllis ,» r hijrli 
frequencies bcin«r used for excry conceivable 
means of cniiiiiinnicatioii. they are serving 
as I lit* most reliahle and consistent means 
of I rniisatlaiitic communication, and ha\c 
practically aiili<|iiatcd the lonjfcr-w ate ap 
paratiis which served so adequately for mot • 
than a decade. II is possihle to enittcrsc 
wilh iiny city in mosl of F.iirnpc and part 
of South America — and even with the S. S. 
Jsivhilhuii in tin* mid-Atlantic from any 
one of the I'l.lMHI.iiOO telephones in the 
Knitcd States, through tin- marvelous ap- 
plication of these channels. In addition, 
uiit r.itt :iie lindiuir their w,i\ through the 




Mr. Laurence M, Cockadav, we are 
certain, needs no introduction to our 
readers. 

For se\eral years, Mr, Cockaday 
was the editor of Pojmlak Radio, dur- 
ing which time he contributed an 
enormous amount of important radio 
literature to the art; at the present 
time he is a member of the faculty 
of New York University. 

Mr. Cockaday himself is an inventor 
of no mean order, having developed a 
number of radio circuits which in their 
time were fatuous, and anything that 
he may wish to say to our readers 
will he read with more than usual 
interest. 

We have prevailed upon Mr. Cocka- 
day to w rite a monthly article for each 
issue af R\mo-Ck\M for the coining 
year; the present article is the first of 
the series. 



severest ol fo«» and had Hyinjr Weather 
Ihrmiidi \ isnal-hcacon signals transmitted 
on short wavelengths-. Television is now 
hcintf used solely on these hands. Ami a 
hosl of sen ires are earryinjf on experiments, 
which may ultimately lead to new uses for 
these already valuable hiffh-frcqucney hands. 

It is, therefore, necessary for all experi- 
menters and Sen ice Men alike whose busi- 
ness is wrapped up in the future of radio, 
lo keep informed uf radio developments on 
these short writes: nothing is too in mil a 
detail, nothing is loo small to he missed, 
if wc really menu to make a success of our 
work. 

That is one purpose of this article; to 
•rite a clear idea of short-wave development 
ami what it has accomplished, as well as 
sonic of the things it will or may accomplish 
in Ihc future. 

Short Wave Discovered First 

It is a tfciicral supposition that tin* .short 
radio watt' is a new thinjj; this is not so. 
The French physicist Pool noticed the lirst 
shnrl-wn\c radio I raiismissiou. ami prob- 
ably the lirsl radio transmission of any 
kind, lonjr before he or anyone else knew 
or suspected there was anything like radio, 
when he saw a pair of frogs' lejrs jump 
e\ cry lime h* 1 set a hijodi-voltapfc machine in 
action on Ihc other side of his lahorntoiy. 
llcinrieh llcrl* utilized short waves in the 
oscillator circuits that bear bis nana*. I lis 
energetic siu'cessor. .Marconi, used these 
same waves for his tirst "wireless" trans- 
missions and receptions of messages. Lalcr, 
however, Marconi increased the size of his 
antennas ami obtained what he llioiiidit 
better results; and all the worhl followed 
him up to the hijrh tvat elciiirths. 

Of course, many of my readers could 
easily solse the reason why early experi- 
menters had better results with lonir waves; 



li wlii'ii mMiIy killed, were n*ed 
a j!U.M ili :d ! >> e:trlv siiiutt^ts dttrcturs of 
1 1« ctiii'iiy. W'lirii rleotriftril, lliey jtmi|Kil. ln- 
raiisti (it in rtv i:ii|'Vil»ci acting on tht still live 
nai«i!l( ti^.u s. 
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the I runsuiitling apparatus used in lliosc 
day* was ol the "spark" variety, and suit- 
able amounts of |«>\vrr can he generated liV 
1 hat method on|v on reasonably long waves, 
It takes tin- vacuum-t uhe method of Cou- 
linuous-wav e propagation to effect real 
cllieieiiey on short waves. 

And mi w e air now coming into a mar- 
velous short-wave era, where almost any- 
thing is possible in feats ot* radio I r;msi Mis- 
sion and reception over long distances. We 
art* Ira riling sonic wonderful things and this 
knowledge is not going to waste! It is being 

put to ii I use in turning out services to 

humanity that arc of the greatest impor- 
tance in ordinary, c\ cry-day lit*** ! 

Telephoning to Ships tit Sea 

Improved mHliods of I rnusmission as well 

as more advanced r -pi ion systems are 

widening out tue smpe of short-wave eoni- 
iiiniiieation ill ihit tin- world. The most 
recent practical dev elopinenl of short-Wave 
trarisinission is the installation of direct 
telephone service with the 1.4 via thou. 

Development of the sVstein invoKed years 
of research, a ti«l is the culmination of actual 
experiments which ha\e hern completed by 
Hie Im-II Telephone Laboratories during the 
past right months. Two-way conversations 
Willi the ship proceed as easily as though 
wires were carrying the voices half-way 
across the Atlantic. The appa rains used 
iilMKird the l.iX'ttttlttiit is not imich unlike the 
usual short-wa\c telephone equipment. 

Transmissions from land .ire sent through 
a I wcnty-kilow.it t short-wave telephone sta- 
tion at Deal Beach, N. ,l„ which formerly 
served as the Aineriean link in the inter- 
initional telephone service with 1. 11 gland. 
*! his transmitter feeds power to ;i huge 
dircctioiial-l \ pc antenna, which casts a hcam 
signal in ;in arc which includes the usual 
tninsal hintie course of the /,fWn//m«. 

During the series of experiments which 
preceded the inauguration of the mid-ocean 
telephone, it was found that, in order to 
maintain reliable communication with the 
liner it is necessary frequently to alter the 
wavelength or frequency of the I raiismitt ing 
station at Deal lie a eh. Accordingly, a 
unique eryst.d-eon I rolled oscillator was de- 
signed, whereby it is possible to switch the 
transmitter's frequency, selecting one cif 
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The inductance of the pot* tit ("meter introduces 
c<<mplicath>n* in an .-1.C. sliort-:co~'e tube. This, 
Mr, i 'tckttJtiy has found, is readily overcome 
by tbe by-pass condemn r sh<:cn in the d'aaram 
a I the r it flit. 

four which happens to best cover tin- span 
under the conditions encountered. 

Skip- Distance Elimination 
The necessity of change in frequency ob- 
viously is due to the skip-distance phe- 
nomena of high-freqiicnev transmission. Tin: 
four frequencies used for this purpose are 
.*t,PJt, t,ll(i, hV>15 and S,<i:iO kilocycles. A 
similar arrangement is employed on the 
Jj* riotlniH. although only three channels are 
there available. These arc :i,*JIS, .">,<> IS and 
8. 1 all. 

Changing from one frequency to another 
involves only the Hipping of a switch on the 
part of the operator at the transmitting 
station. Separate crystal-conl rolled oscilla- 
tors, tuned to each of the frequencies,, are 
ready for operation at a moment's notice, 
and may lie switched into use. Kach of these 
units is thermostatically cord rolled, facilitat- 
ing accurate frequency-maintenance. 

Itcccivtng is accomplished through ultra- 
sensitive, hut more or less conventional 
screen-grid short-wave receivers. One id' tin* 
unusual features of these instruments is 
tin- use of an automatic volume control 
which facilitates a constant voice level. One 
of these receivers is used aboard tbe Ltvi**- 
tlnw. ami is maintained by an operator, who 
keeps in constant touch wilh the land sta- 
tion throughout the entire vox age. 

1'ieking up the 1 ,1'iiot Unit's signals on 
laud, however, is planned with foolproof 
methods, hive separate receiving stations 
have been erected, about an equal number 
of miles apart, in the vicinity of Ocean (late, 



X. ,K All of these stations maintain a con- 
stant vigil; and the one reporting the great- 
est signal intensity is used for the reception 
of the fstvittthoti end id' the conversations. 

This idea of receiving sets located in 
different areas brings up an interesting 
development in combating fading and skip- 
distances, those enemies of long-distance 
short-wave communication. It is now reason- 
ably certain that short waves are transmit- 
ted around the earth by bouncing hack and 
forth between an ionized layer of rarefied 
gas (the Kennelly-I leavisitle layer), high Hp 
in the earth's atmosphere, and the ground 
itself. This has been proven by a series of 
experiments by numerous research workers 
by w hat is termed I lie "radio-echo'' method, 
.iu<l is further substantiated by I he recent 
work of llafstatl and Tuve.* 

Multiple Fading Areas 
This idea of a number of stations located 
relatively nearby, but in a number of fading 
areas to do away with fading, and I In- idea 
of using different wavelengths for various 
distances of transmission, have to a great 
extcrd done away witli lo^s of signals and 
enabled, this year for the tirst linn-, the 
reception over great distances with rela- 
tively even signal strength. 

A similar idea used bv the Kadio Cor- 
pora linn of America has made possible the 
reception on short waves of complete 
broadcast programs from derma ny, Hol- 
land, Knglnnd, France, A 1 1st rah; and New 
Zealand, to he rchroadcast over the great 
chain networks in our own country. This 
system utilizes a number of antennas, spaced 
.1 few thousand feet apart. Connected to 
these antennas, through a balanced trans* 
mission line, arc separate receiving sets. 
These receivers arc then tuned to the same 
short -wave signal, innl the output of each is 
recti lied and amplified. Hie parallel signals 
are then kept almost constant; for, when 
fading occurs at one antenna, the signals 
are strong on the next one, and the addi- 
tional advantages of an automatic volume 
conlrol give virtually even signal strength. 

(( 'ntlf'nUH il itll jH'tff 171) 



Note: "Fordu r viinlUs <>f ihv KfHiielly-ITcavi- 
>i<le layi-r hy ilu echo uu tUoi I."— t'roc. I.U.E., 




./ part of a short-Awe transmittiit/i antenna of the American Telephone & Tele* 
firaph Ca's. nezi* center at /.tf.vivmvr iffe. V. used in transoceanic uuu k. Here w 
Lire part of the antenna "curtain" in one <>f the "bays." sh.tzeina the connections {ram 
tic transmitter to the oittnnt zxl'eh carry the si>inaf ci'rvcnt. 



This is a acneral :-ie;e of the nr;e station WOO ai Deal Peach, 
X. J., ;efiich many short -ware listeners have hear J testing 
-i'j'th the I.e. tathatt, and its ti*in*m'ttinn antenna. 

(Photo conrtoy l?cll Tt lri>1intie l.atioraloricO 
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Short-Wave Transmitter Design and Operation 

By A. R. HAIDELL 



WHEN short-wave phenomena were 
novel, and the high frequencies 
wen* not thoroughly understood, 
the amateur was content with any 
reasonable layout that would put power into 
an antenna; but times have changed, short- 
wave apparatus has improved greatly, and 
greater distances are now cow red with 
lower power. The first transmitters oper- 
ated on the short wavelengths gave very 
unsteady signals which were difficult to copy 
at t he receiver; the tone was poor and the 
distances covered were comparatively small. 
Constant- frequency oscillators of excellent 
design ai*e needed to-day. Crystal-control 
transmitters have advantages; but the com- 
plicated necessary amplifying arrangements 
are difficult of operation when one is not 
thoroughly acquainted with their adjustment. 
P»y careful adjustment of t.he set to he de- 
scribed, a good, crystal-steady note can he 
obtained. The writer has designed a 50- watt 
transmitter that gives excellent results with 
a Minimum of apparatus, and its description 
should interest short-wave enthusiasts. 

Construction of Special Coils 
Inductances in coi union use are often un- 
satisfactory because of their high "dis- 
tributed capacity." This capacity would riot 
be particularly objectionable if poor dielec- 
trics were kept out of the field of the coil, 
hut I his is difficult, if not impossible, to do 
iu an ordinary set. However, a reduction of 
this capacity is desirable and may be effected 
by using air as the dielectric wherever 
I ►ossiblc. 

Ordinary copper tubing, if available, 
makes coils of good rigidity but, even when 



spaced with a considerable distance between 
turns, the distributed capacity is high. It 
is much better- to use some thin material with 
plenty of surface, such as copper ribbon, 
wound flatwise, thus keeping the distributed 
capacity low and allowing one to use a 



cz ch. 




Fig. 3 

The simple Hartley circuit of a transmitter 
which may be constructed with a number of 
home made components. 

"lumped 1 * capacity such as a small variable 
condenser. 

In ordinary oscillator circuits, the capacity 
between plate and grid is in parallel with 
the oscillator inductance, and any change in 
tube capacity will change the frequency of 
the emitted wave. If the lumped tuning 
capacity in parallel with the inductance is 
high, the small change in capacity caused 
by beating of the tube elements will have 
little effect. It is therefore desirable, in 
order to obtain a steady wave, to use some- 
what less inductance and somewhat more 
capacity. With a small inductor, shunted 
by a comparatively high capacity, the output 
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This picture shows the SOwatt transmitter constructed by Mr. Haidcil. ft may be compared with 
the layout plan on the next pane. Fotvcr arid leaks are shown at the riaht of the grid condenser, 
beside the fuse block which mounts the tronsmittiup bottle. 



from the transmitter will be slightly less, 
but the frequency will be steadied remark- 
ably; and this is important. The use of a 
variable condenser across the inductor allows 
one to vary the wavelength of the transmitter 
between wide limits; and such a ft ex i 1)1 e ar- 
rangement is of value to the experimenter, 
especially in the narrow bands. When there 
is QUM on one wave, one simply changes to 
another. 

An inductor having low distributed capac- 
ity may readily be constructed from copper 
ribbon, such as that found in the coils of a 
Ford magneto. One coil will furnish enough 
ribbon for a 10- meter primary and, if a 
larger one is desired, this material is very 
easily soldered. 

There are many ways to support the rib- 
bon; but perhaps the easiest is to use small 
strips of celluloid, which ore cemented in 
place with collodion. A round, wooden form 
about 'M/. or 4 inches in diameter should be 
constructed. Two celluloid strips, about an 
inch wide, are evenly spaced about the cir- 
cumference of the form and the ribbon is 
then wound on; allowing about i^-inch space 
between turns. Paint the Celluloid under 
the strips with collodion (see Fig. 1) and 
secure the ends of the copper si rip to the 
celluloid by bending the copper hack upon 
it. The inductor 1,1 shown in the illustra- 
tions has 14 turns and, with its distributed 
capacity, oscillates naturally at about 25 
meters. The variable condenser brings the 
wave anywhere within the 40-meter band 
with comparative case. 

Coupling the Inductors 

The secondary 1.2 is made of the same 
material as the primary, and is mounted on 
a glass plate, as shown in Fig. 2. (The usual 
practice of allowing the coils to lie on any 
table-top is not to be recommended.) The 
glass plate protrudes over the side of a 
cardboard box, to which it is cemented. This 
box is an ordinary cardboard affair such 
as a 22i£-volt "B M battery box: it may be 
trimmed down to give the desired height 
and the two cardboard sections arc held 
together by passing a string through them 
from one side to the other. 

Instead of bending the ribbon back on 
itself, as done with the primary, leave a 
(►-inch length at each end; these ends may 
be straightened, extended to the ends of the 
glass, and bent over so as to hold the coil 
rigidly in place. If desired, clips may be 
used to attach various antennas, and these 
are clipped to the ribbon. This arrangement 
allows one to vary the inductive coupling; 
moving the coils so that there is less area 
facing one another secures ncar.lv the same 



March, 1930 



RADIO- GRAFT 



447 



effect, vapacita lively. With smnll effective 
area, the coils can be placed close together; 
although it would probably be better to keep 
tliem farther apart for a given coupling. 

Other Parts 
Tlu: variable condenser for Inning may be 
a bakclilc-cnd affair of 23 plates or so. It 



CELLULOID STRIPS 




Fitf. 1 

'J he self -capacity of the roil shou-n is much 
less than that of one mode of copper tubing; 
its tow inductance permits hitter frequency 
control. 



should l>c "riniilile-spacnV by removing 
alternate plates; so that the hljrli voltage 
will not spark over. A 10-plntc, double- 
spaced receiving condenser will serve for all 
average conditions, ll is mounted on a piece 
of scrap bakclite which is screwed to i 
small base: this base is secured to the main 
baseboard lor a pair of brass screws. The 
condenser may be titled with a suitable dial 
upon which I he wavelengths may be wiarked; 
this allows one to keep schedules on a par- 
ticular wave and yet t b » a little experiment- 
ing on different waves at other times. Cer- 
tain Wavelengths will work belter ;it certain 
limes of the day or night* 

'I "he radio- frequency choke coil should have 
a rather small diameter and be wound of 
small wire; i good 40-meter choke may be 
wound of 100 turns of No. *2o* wire on a 
piece of one-inch paraffined cardboard tub- 
ing. In order to keep its Held from I he 
other coils as much as possible, set it away 
from than, with its axis at right angles to 
those of the other coils. 

A low-eosl tube socket For a 50- wait set 
may bo made of two Iclephone fuse-holders; 
these arc wetl-gln/.ed and have small let 
min ds set into the porcelain. 1 trass strips 
are soldered to the tube terminals ami 
nttach to the fuse-bolder by means of it 
screws. 

The coil supports are ordinary glass rods 
which are set into holes drilled in the base- 
hoard. The celluloid strips arc punched. So 
that they tit lightly over I be glass rods and 
are thus held in place. Any convenient 
height may lie used for the inductor, and 
I he rods are made of a length to suit. 

Ml parts not otherwise well-insulated are 
mounted on pieces of insulating material 
which are screwed to the baseboard. The 
power-supply posts are mounted directly on 
the baseboard. Hunting posts, that may he 
screwed directlv lo the board, are most con- 
venient for this purpose. Those shown in 
Ng. \ were taken from old telephone 
equipment. 

The clips used for an inductor of this ty pe 
should not be too large lor easy removal. 
The connecting wins are soldered to the 
clips: and the condenser leads should be 
heavy. 



Wavemeter Construction and Calibration 
A wavemeter will now he rcipiired for ad- 
justing the transmitter. It is about the 
most useful instrument a station can have; 
but it is surprising to note how many do 
Hot have one. There is no excuse for this; 
because a wavemeter is so easily constructed. 
As diagrammed in r'ig. % frti instrument 
limy be made of a .'{-turn coil, .'I inches in 
diameter, an ordinary variable condenser VC 
of about '211 plates or so, ami a flashlight- 
lamp socket with a. small P/^.-vult lamp, all 
connected in series. This a rrangement will 
tune from about 20 meters bo >0 nutters; 
while a .U-turn coil will usually allow one to 
time from about •!•"> to ltd meters (a wide 
range) t 

( on pit: the wavemeter coil to the receiver, 
which is oscillating weakly, and vary the 
condenser until the familial- "resonance 
click* is heard. This shows thai Hie wave- 
merer is tuned to the same frequency as the 
receiver and, if a station, tlu* wavelength of 
which is known, has been tuned in, the con- 
denser dial is lo be i narked with this wavc- 
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Fig. 2 

The secondary Or antenna cot! of the transmit* 
tcr may be satisfactorily mounted in this way, 
which permits the coupling to be adjusted 
at will. 



length. An S.F..C. condenser will give an 
approximate straight-line relation between 
wavelength and dial setting from 2o to 
about S5 on a 0-1 00- scale dial. \\y calibrat- 
ing a few points on the dial, therefore, in- 
termediate wavelengths may be estimated 
with fair accuracy. On the short waves, the 
number of turns necessary in the wavemeter 
coll is small; and it is desirable to confine 
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The wavemeter for o transmitter has sufficient 
input to lijflit a lamp in its circuit. 

the effective induct nice to the Coil itself 
by keeping the leads short. In order to do 
Ibis, the coil must, as a rule, be mounted at 
the rear of the condenser. It is sometimes 
convenient to he able lo read the wavelength 
from the back of the condenser, also: though 
the dial cannot be seen from here, this may 
be readily done by scratching radial lines 
(Hi the plate at the end. Set the dial at say 
2, run a. pointed instrument, flush with thr 
sfator plates, over the whir plate and mark 
the latter so that the wavelength may be 
read; next move the dial lo say 4 ami re- 
peat the operation, proceeding around its 
circumference until the i ml plate of tin 
condenser is covered with radial lines, evenly 
apart. These lines may l>e marked to read 
directly in wavelength if desired, and with 
this arrangement the wavelength may be 
read either from the front of the condenser 
by means of the dial, or from the rear of 
the condenser by means of the graduated 
end-plate. This is often a convenient fea- 
ture when exceptional accuracy is not 
desired. 
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With a sensitive wavemcter. one can se- 
cure a good deflection of t lie indicator at a 
distance of several feet from a 50-watt oscil- 
lator; this shows that any conductors within 
a radius of several feet, whether metallic or 
moist wood, will have currents set up in them 
and consequently cause an apparent increase 
in resistance in the circuit parts, due to 
losses. In this set, the primary has been sup- 
ported on a pair of glass rods, away from 
the base, variable condenser Cl, and other 
apparatus. 




Fig. 5 

With a center-tap transformer, the rectifier 
jars may be arranged as shozvjx here. 



Several amperes usually How in the oscil- 
lating circuit, consisting of the condenser 
and the shunt inductor: consequently one 
should make the condenser leads to the in- 
ductor heavy in order to cut the heat loss 
as much as possihie. 

Adjustment of the Hartley Circuit 

The adjustment of the Hartley circuit 
(Fig. 3) used in this set will be next de- 
scribed. The oscillatory circuit consists of 
Cl and that part of the inductor or 1.1 
which it shunts. The following method is 
suggested for adjusting the circuit: 

Set the plate clip at one end of the coil 
And the grid clip at the other: and place 
the filament clip midway between them. 
This arrangement will now oscillate quite 
strongly without the shunt condenser Cl, 
hut at a very short wavelength. The wave- 
length is raised by connecting the two con- 
denser clips at a few turns on each side of 
the filament clip, as diagrammed. The fila- 
ment clip may be correctly set to secure good 
output before Cl is connected; and the con- 
denser is then brought into circuit. If it is 
necessary to use the total capacity of Cl 
to raise the wavelength to the desired value, 
shunt the condenser across more turns of the 
coil: and, if the condenser spnrks over, use 
fewer turns, with more capacity, for the 
given wavelength. The condenser clip near- 
est the grid etui of LI should be nearer than 
the other condenser clip to the filament clip. 



Less "grid turns'* will give a better note; 
but there is a certain minimum, at which 
operation is best. 

Ifter the transmitter is oscillating on the 
proper wavelength, with good output, with 
fairly low plate current, the secondary, or 
antenna coil L2» is coupled to the primary 
LI and tuned into resonance with it; slight 
readjustments of the filament clip may be 
necessary to secure good stability. Keep the 
two inductors at least two inches apart: a 
greater distance is to be recommended for 
the coils used here. The antenna current 
should he about H5 per cent, of the maxi- 
mum obtainable- For an ordinary 50-watt 
tube, one can secure fine results with about 
800 volts on the plate and a plate current 
not exceeding 50 mil I in in per es. It is inter- 
esting to note that, many amateurs use higher 
plate currents than this on smaller tubes. 
It is practically impossible to do so with 
ordinary oscillators, while maintaining a 
steady wave. 

The Antenna 

The antenna often causes trouble; a few 
words may be to the reader's advantage. 
For operation at 10 meters, the antenna and 




Fig. 6 

The Standard "bridge" cireuit of a rectifier is 
shatvn here. The number of jars must be 
proportioned to the voltage rectified; each will 
carry about 30 volts drop. 



counterpoise should be each about thirty- 
three feet long: if the counterpoise is near, 
and parallel to, the ground (usually the 
case) make it about two shorter, or thirty- 
one feet (these lengths arc total length of 
wire to the set). L2 should be connected 
between the two and it is convenient to 
place the resonance indicator A in the an- 
tenna, and the scries condenser C in the 




Fig. 8 

To "form" the veeessary Him on the rectitict 
plates, they arc put under load for a fciv hours 
in this manner. 



counterpoise, lead to the coil. In order to 
bring the antenna into resonance with the 
oscillator (which, by the way, is ahaohttely 
necessary in order to know when full power- 
is put into the antenna) vary the series con- 
denser until the antenna resonance indicator 
shows maximum current. 

Another common source of incorrect op- 
eration must be avoided by fastening the 
antenna and counterpoise securely; so that 
there can be absolutely no swinging which 
will change the capacity, and hence the 
fundamental wavelength. This will cause 
"swinging" in the distant receiver or even 
"fading,'' in extreme cases, as the eircuit 
swings at its point of resonance. 

The capacities of the grid- and plate-block- 
ing condensers are usually not very critical. 
Good condensers for this purpose can be 
made from thin sheet copper with pieces of 
ordinary window glass for insulation. Let 
the window glass overlap the copper foil 
and arrange alternate pieces of glass and 
copper; make connection to every other cop- 
per strip by means of soldering small wires 
to it. The other lead makes connection to 
all the remaining alternated strips. With 
thin pieces of glass, and a few layers of it 
as described, it is easy enough to make a 
highly-efficient condenser with a capacity of 
.001 -m f. or so. The ordinary 13- plate vari- 
able air condenser has a capacity of .001 -inf. 
and with glass, the dielectric constant is 
imich higher. This permits the use of less 
foil area for the same distance between con- 
ductors. Values as small as .000 1 -in f. can 
be used, if available. The glass at the two 
ends of the condenser may be extended, and 
these extensions used to mount the capacity. 
Set the glass extensions over the ends of a 
piece of wood of the correct size, after 
clamping the pile of glass plates together 
with two pieces of wood and a few wood 
screws; and fasten the glass to the wood 
by means of screws having washers which 
fit over the glass at its edges (Fig. 10). 

Technical Comments 

The amateur usually cares little about 
actual efficiency from the standpoint of cur- 
rent consumption, since this shows up as a 
men' trifle in the electric-light bill; his ob- 
ject is to secure maximum output with the 
available equipment. It is well to bear in 
mind, however, that a steady signal at per- 
haps three-quarters the output will usually 
carry better, and be more easily identified, 
than the note which wobbles or "climbs'* as 
the tube elements become heated. It is well 
to note the causes of losses, so one can 
adjust for the best practical efficiency. 

Although this set uses a 50-watt oscil- 
lator, any small tube (such as an ordinary 




Fi*. 7 

The Complete circuit of an A.C. rectifier supplying plate current to a transmitter, such as that 
described in this article. .1 heavy-duty choke is required, and 2000-w/. {D.C. rating) condensers. 
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WOOD PLATtS 



•rubber 
washers 




WOOD BASEL- 



ALTERNATE GLASS WOOD 
AND COPPER. SCREWS, 



A suitable blocking condenser (C? or CS) for 
hiah voltupc is quickly built up in the manner 
shotcn hoc. 

7'y£-wdt1 type MO may he used. With the 
smaller tubes, correspondingly lower plate 
voltages must, of course, be used, and the 



filament voltage should also be lower. This 
set arrange) i lent may he used as u small 
receiving-! n he oscillator at the Start, with 
perhaps 150 volts of dry battery to furnish 
the plale potential. t\ny standard U B* 
power innt may he successfully used to fur- 
nish the desired voltage. 

If low power is to he used temporarily, it 
is advisable to purchase such apparatus thai 
it will not be necessary to replace any of it 
when higher power is to be Substituted. 
The type of parts shown here is such that 
practically any power, within reason, may 
he applied by merely choosing the proper 
plate and filament voltages. 

Panel-mounted layouts are sometimes more 



portable; although it is doubtful whether 
any panel-mounted outfit can be made as 
attractive as one neatly lajd-ont with plenty 
of air between parts, and it is certain that 
the latter design gives the greater efficiency. 
The recommended layout of the short-wave 
iniateiir transmitter described by the author 
is shown in Fig. 4. 

Chemical Rectifiers 

Practically all amateurs operate their 
transmitting equipment from the A.C. mains 
and employ a rectifier; the latter often 
causes difficulty. The chemical rectifier is 
in general use, it is economical and easy to 
(Continued oh p*uje 



Portable Phone System for Adjusting Transmitting Antennas 

Bv L. B. ROBBINS 



jdFTEK one has been initiated into the 

A-\ amateur transmitting game he com- 
JL JL mences to experiment with antennas, 
etc., to And the best possible means of 
radiating his signals. The current- and 
voltage-feed Hertzian systems seem to be in 
favor with many amateurs; but the difficul- 
ties experienced in locating the proper point 
for attaching the feed wire from the set 
seem to present the greatest problem. 

The scheme illustrated in the accompany- 
ing diagram was used for this purpose and 
has been found an excellent means of com- 
munication between the operator at the 
transmitter and the one doing the adjusting 
on the antenna. Usually such antennas are 
close enough to a roof so the helper can 
walk along and place the feed wire at the 
desired point. 

If not, then a short piece of metal tube 
can he soldered to the feed wire; slid over 
the antenna; and operated back and forth 
from the ground by strings pulled either 
one way or the other. 

The phone system consists of two regula- 
tion headsets, a length of don hle-st rand in- 
sulated wire and a ™(T battery. Disconnect 
one phone from the headband at each set. 
Then connect the phone cords to the long 
cord by clips or phone tip connectors, and 
insert the "C" battery somewhere in the 
line. linn the long cord from the operator's 
point to that of the helper's; taking care to 
keep it as far as possible out of the held 
of I he feed wire. 

Each person uses the free phone as a 
transmitter and holds it in one hand for the 
pin pose. Of course the antenna has the 
usual meter or light bulb in its center for 
adjustment readings. As the best meter- 
rending occurs, the operator converses with 
the operator at the set and vice versa; and 
thus they are able to keep in constant touch 
with each other. This enables them to get 
the most efficient readings at the transmitter 
as well as at the antenna, ami insures the 
most efficient operating point. 

The * k C battery can be provided with a 
switch to cut it out of the line when not in 
use, if desired, and thus prevent running it 
down sooner than necessary. 

After the best operating point is obtained 
t he 'feed wire should, of course, be soldered 
permanently to the antenna. 



.-.THIS PHONE 
r WORN ON HEM 




USED AS TRANSMITTER (V®) 
AT SET. 



7 he problem of antenna adjustment , so laborious by cut-audtrx methods, 

assistant and the phone system shown. 



quickly solved with one 
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Image Reception With a Radiovisor 

(Part II) 

A review of the present state of television broadcasting and a 
discussion of the practical problems of the receiving operator 



IS tlx* preceding issue of I( \iho-Ch.xit, 
;t description of the new «P <*i ik ins radio- 
xisnr, its mechanical novelties, was 
gixen by the writer. Some ;iccoiiut of 
the methods of telex ision broadcasting now 
in us*% ;md of the results which 1110 y he ex- 
pected hy the experimenter, will he of equal 
interest; together xxith practical hiids on 
the operation of a television receiver si ml 
reproducer, 

In the lir.st place, telex ision hroadca sting, 
at the present I hire, is done olin«»t entirely 
on the basis of the IK-line image, at the 
rate of 15 frames or finales per second; 
which has been adopted as standard, at least 
during the present stage of the art of tclc- 
x ision. 

Why 48-Line Television? 

Of course, the present -day standard of 
*'I8-Iinc" television leaves much In be desired 
from the standpoint of artistry; just as the 
eoarse half-tone screen of newspaper photo- 
graphs is hardly to he considered a work of 
art when compared with 200-liiic screen illus- 
trations on eoated paper. However, it is a 
case of compromising hetxveen art and 
mcelia ideal considerations. In the ease of 
radinx ision, we must, for the present, aim- 
lx/c. transmit and reconstruct our images 
in terms of IS Hoes or horizontal strips. In 
order to represent animation, the complete 



By I). E. RKPLOGLK 

picture is flashed at the rate of fifteen times 
per second. 

At first thought, a IS-line picture seems 
hopelessly crude. Many have compared the 
IS-line rndiovisioit presentation with the 
course sen-en of the usual newspaper half- 
time, taking a IS x 48-dot section and 
representing that picture as the correspond- 
ing detail of the standard radio vis ion pic- 
ture. Such a comparison is misleading. 

While it is true that the railiovision j ma- 
ture is represented hy -18 parallel lines or 
strips, it should he noted that eartt lint 
is in>t broken np into separate tfofs or 
eft at fats as in the line of half-tone dots. 
Insleati. the fine is a rout i oho its one. itiatfe. 
up t,f tfe I irate variations t>f ftintiaosittf. 
Therefore, the ratttoriition ttaatje is limited 
tts fa tfeft'it l»tf its strips tts a xchole, and not 
luf hn't, t>f t/ettiil in the imfiviti not strips. 
This accounts for the unexpected degree of 
detail that can he ohtained with the 18-line 
rndiovjsiou system. 

There has hecn too much tendency to 
declare the IS-linc image too crude to hot her 
xxith. Yet in our recent developments, we 
have found it possible to handle standard 
mnt inn-picture tilm with as many as three 
figure* ami some background, in our trans- 
mitter, and then reproduce the same at a 
remote receiving point, xxith sufficient detail 





tin 'itintio' of Station tl'2.XCR, the television broadcast transmitter of the Jenkins Television 
Corporation, is evmplett*ty Hiuhni tu tn»mnl t <l tapper seta unto to pre%wt ^rax cl,etricaf ittti t ft reuec 
pom tnttmo into tin omphticr utp, t and atTectiim the rtfjimtx. 

© Cnikrxxood & Cinlerxvood 



Fig. 1 

Here is a specinuu <<f the movina- picture film 
:tit'rh is nut thvouah a television projector to 
fneilititte retaliation ot the reeeiziuy end, 

l*i follow the story. Of course u it can't he 
done;" hut xxv have nevertheless gone ahead 
rind dime so! Our recent results convince 
us that Ihe IS-line image has excellent cntcr- 
l.iimncnt possihil it ies. 

(Conditions for Successful Television 

Just what arc some of the requirements 
essential to good radiox ision reception? 

In I he first place, it is essentia! to pit'te op 
eltan. powtrfal. wetf-nttufafat etf sit/oof*. 
There are sex era! television transmitters on 
I lie air today, serving a considerable portion 
nf the country. Two Jenkins television sta- 
tions, for instance, arc broadcasting satis- 
factory signals over a considerable area for 
television experimenters and those provided 
xxith commercial "radiovisors." 

One station, W«JXK, is located some six 
miles north of Washington in .Montgomery 
Country, Aid., and operates on a frequency 
of 2.JMHI kilocycles, which is equivalent to 
in:j meters. The other station, W2XCK, is 
t oca led on the roof id" the Jenkins plant in 
Jersey City, NV ,l„ and operates on a ncxvly- 
issigncd frequency of 2,SOi) kilocycles, or 
tH7 meters. Koth stations are licensed for 
hi output up to -~> ki low. i Ms. 

Mthough the usual u s«»xicc rungo" of 
}lusc stations is i nnsirxat ively limited to 
too nifles, the sign.ils <\\v being reccixed and 
"i-.idiox fscd" H9 far as Chicago ami ex en to 
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Iowa* in one direction, and up through 
New England as far as Boston. 

Sensitivity A Factor in Pictures 
It should be noted that a high signal 
strength is required for good radiovision 
reception, as contrasted with the require- 
ments of sound broadcast reception. Where- 
as a "sound*' signal may lie of sufficient 
strength it it Can he heard even by head- 
phones, in the ease of radiovision the signal 
strength must be ample for loud-speaker 
volume to hll the average room, and even 
he heard in the adjoining room. Unless 
there is so nineh signal strength available, 
it will be quite impossible to modulate the 
neon glow-lamp. The startfmj point of many 
television failures is insufficient siynal 
strength. 

One of the problems is a receiver that is 
too sensitive. In other words, v\c are more 



troubled with inductive interference, or so- 
called "man-made static,*' in radiovision than 
in sound broadcasting. Consequently, the 
highest possible "signal level" is necessary. 
(The subject of "signal level* and "back- 
ground noise*' was discussed in the first part 
of the article, "Causes and Cure of Radio 
Interference,'* by P. R. IJristow, which 
appealed in the January, 1 990, issue of 
It aiuo-Cuakt magazine.— -Editor.) 

In sound broadcasting, "background noise" 
can be tolerated; and it may even pass un- 
noticed because of the subject inte rest of the 
program, which bikes the listener's mind 
away from extraneous noise. In sight broad- 
easting, however, the eye cannot help detect- 
ing any blemish in the pictorial pattern. 

(It may he here pointed out that a prob- 
lem not encountered in "sound" reception, 
but one with which the "visual" engineer 



must contend, is static interference, causing 
picture distortion, on frequencies outside of 
the standard 10-kc. broadcast audio baud 
but within the 20- to 30- kc. picture baud.— 
tUlilor.) 

Fortunately, intermittent inductive inter- 
ference, such as that from an oil burner 
or electric sign Hasher, is not as annoying 
as in sound broadcasting. It simply causes 
a spot or streak to appear at intervals, and 
may hardly be noticed, steady interference, 
such as that from a sparking motor, how- 
ever, causes the appearance of a permanent 
blemish which interferes with the enjoyment 
of the radiovision program. 

It follows that the sensitivity of the radio- 
vision receive!* should not be great unless 
the looker-iii lives at a considerable distance 
from the television transmitter and is fam- 
(Con tinned on potje 475) 



The Inventor and His Patent 

Hy J. HAROLD HYERS 



IS there an experimenter who has not 
thought of himself as an inventor, or 
who has not speculated on the possibili- 
ties of patenting some idea that would win 
hii ii fame and fortune? The answer is in 
the negative. 

This article was prepared by the writer, 
a former examiner in the U. S. Patent Oilier 
at Washington, to answer many of the first 
questions which will occur to everyone's 
mind regarding the cost and the Scope of a 
patent and, incidentally, to give a better idea 
of the rate at which the inventive brains of 
America aie working. Many readers of 
ItAino-CitAi-r have undoubtedly wished 
for the authentic information given here; 
which, though in many cases approximate, is 
reliable for practical purposes. 

The authorities for the following state- 
ments, when mailable, and t tie methods of 
arriving at the conclusions, are explained 
here: 

What does a patent cost? 

Concise and comprehensive reports on this 
subject are not abundant. Unquestionably* 
a patent can be obtained for less than 200 
dollars; it is believed, however, that this is 
a reasonable figure for competent legal ser- 
vices where an invention of moderate com- 
plexity is concerned. (Some attorneys do 
not charge for amendments.) The list be- 
low enumerates the separate items of cost: 

Search of the art *10 
Government filing fee 20 
Legal services in the preparation 

and filing of: 

the petition 

the specification 

the claims 

the oath 

the drawing 100 
Amendments 50 
Final Government fee 20 

Total $200 

The approximate average cost of the 
amendments is obtained by taking 20 dol- 
lars as the cost of one amendment and 
multiplying it by the average number of 
amendments; which is, approximately, 2.5. 
The source of this figure is explained in a 
note at the end of this article. 



1). H. Keyes in Chemical and Metalhiryica! 
Emjineeriny for Sept. tf, lf>23, gives an 
estimate of the cost of a patent that is 
surprisingly high: "It has been found that 
approximately $500 is a fair average for the 
cost of a I'nited States patent." The article 
does not explain how the figure $500 was 
ascertained. 

Mr. Keyes. in an article appearing Oct. 
15, 1<)23 in the same journal, gives approxi- 
mate estimates of the average total costs 
of patents in foreign countries as follows: 



Country Cost 

Tinted States $ 500 

England 870 

France 710 

Germany 1,510 

Norway 510 



Haw ton (j does it take to yet a patent? 

Again it is desired to point out that 
there is nothing prophetic about these 
figures; there is no guarantee attached to 
them. The figure 4'/„, applied to the number 
of years it takes to get a patent, means 
simply that the respective times for a num- 
ber of instances have been added and divided 
by the number. It does not mean that the 
time it will take you to get a patient will 
coincide with that quotient. 

A statement, ascribed to Senator King, is 
quoted from the Washington Post for April 
22, 1**2!) : *' — two to seven years are re- 
quired for the granting of a patent.' 1 Aver- 
aging Senator King's estimates, we arrive 
at the figure 4>y s . 

(Continued on page 477) 




A incte of the Patent Office at Washington, a building more than a century old, shotving at right and 
left a few of the aleoves which house the 120 miles of shelves full of patents. 
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Amplifying the Television Signal 

Principles of design essential in the construction of an amplifier 
capable of faithful amplification of super-andible frequencies, and 
the constants of such a unit 

By C. II. W. NASON 

Engineering Department, Jenkins Televisiun Corp. 



ALTIIOf.'OH utilized in wiilcly diver- 
gent services, the television signal 
differs but slightly from that of 
* pidin telephony. In hmat Ira stingy 
the radio- frequency carrier is modulated at 
an audible rate corresponding to (lit* signal 
in})ut In the modulator tube. Tlit- modn 
l;i I ton voltages arc composites nf freqnen- 
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l he problem it designing an amplifier is to 
keep the ratio of tkc input voltage Hi tit the 
output voltage LZ as hgh ami constant as 
possible. 

ties varying from a I Mint 00 In slightly be- 
yond 50nn eyries. !u television, the signal 
components rover a band of frequencies, 
ranging from as low as 15 cycles on through 
the rn tire audible range and beyond. The 
highest frequencies to he encountered, in 
the present state of the art, are of the order 
of :K),000 cycles. Obviously, the audio-fn- 
rpieney amplifiers of standard design an 1 
Unsuitable in such a rase; and a special 
problem in amplilier design confronts the 
worker entering the television field. 

It is a wise, though not universally ac- 
cepted, practice in the design of apparatus 
of a multiple character, to consider each 
unit as an entity and to strive for per fee- 
tion in the design of that single element of 
the whole, without regard IW the failings 
of the associated apparatus. 

Aceording hi our previous statement re 
garding the 1 rrqwency -hand utilized, we se< 
that our amplilier must present a gain- 
frequency characteristic essentially tint from 
1.1 cycles to :*0 kilocycles (l*'ig. l) The 
innhilily nf the rye to different iate bet ween 
small variations in light intensity, without 
a standard of comparison in dircet juxta 
position, makes atlowidilr a deviation from 
normal gain of phis or minus twenty pet 
cent, over the hand. 

Resistance Coupling Essential 
The high-f rcipicncy response of any am- 
plilier is dependent upon the admittances 
due to shunt or stray capacities remaining 
negligibly low in comparison with those ot 
the nt her circuit elements. 'flu inherent 
stray capacities nf transformer windings 
make it impossible to design a transformer 
en a pled amplifier capable of reaching both 
the low and the high f frequencies. The same 
disadvantage is present in impedance- 
coupled circuits, Hence, we are limited to 
resistance coupling in one form or another: 
not because of the effects of stray ca 
pacifies, but because of the variation in 
phnse ilhploeeMtnl, apparent in trans- 



forriirr-nftniled circuits, with variation of 
the signal frequency. Tin human ear is 
huapiluY nf recognizing phase differences; 
but phase distortion of the television signal 
is quite apparent in the received image, ami 
quite apart from diseriiuiuat ion against 
th*' higher frequencies. The t rans fori Her- 
eon pled amplifier is therefore uu. suited for 
ti!e\ is ion use. 

In a rcsislancc-capaeit y-coupled amplilier 
(shown schematically in Fig. I) the basic 
#ain per stage is a "function'* of the *'nm" 
(fi) of the tube VI, the plate resistance Up, 
and the load resistance RM. That is, at i 
mid-range frequency where the reactance of 
1' is negligible and with the effective load 
resistance, taken as the paralleled grid- and 
pi ate- resist a Tin- values. 

ill K2 
or I'M — - 

111 -f 

The train per stage is: 

J/2 m 

P.l 11:1 + Tip 

This we mav consider as :i constant from 



K2/FJ = fi obtains when the factor 
It:* 

approaches unity, through the 

ap + R3 

plate resistance's becoming negligibly small 
in eiuiiparison with the load resistance. 

It is possible that, at some low frequency, 
lla: reactance of C will become large in 
comparison with R2j and an attemlant rise 
in |{:J will increase the gain at the low- 
frequency cud. This is usually overcome, 
through the fact thai O is taken across K- 
in series with the reactance. 

In computing Hie response at the low 
frequencies we have 



E 3 = Qz cj_ft r C 

I z 1 R e * + X C 2 Vco 2 C ? R2 Z -i 
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The fundamental etrettlt of the tmpr*itvU Jen- 
kins television amplifier. W illi grid-leak de- 
tection, an Oifd number / stages is us&d; with 
ptKver detection, ou even number. 

which all deviations from I he annual gain 
are to be measured: taking it as UnV/c> th«- 
percentage of repriHluetimi attaineil at othef 
f recpieiicics is 

r.yr.» X 100 

Inspection of the npiatirui shows that tin* 
gain is primarily dependent upon the mng- 
nitude of mid that the condition 



The evaluation of the quantity is dependent 
upon the factor C \12 and, with a prede- 
termined value of hVi, the low- frequency re- 
spouse is tlepcndent upon the value of C. 
lakewise, with a fixed value of C, raising 
the value of K*J will improve the amplifi- 
cation at the low end, 

C R is the 'Mime eonslant 11 ; numerically 
equivalent whHhcr (' and K are taken in 
farads anil ohms, or in megohms and micro- 
farads. Its values for a reproduction fac- 
tor of 05%, at various low frequencies, are 
as follows: 

TABLE I 

I 'reijm netf V 
10 cycles .05 
mo .irjr» 
r>n ■ .01 
or, 4< .oor> 
l!)0 ,4 .0<rj"> 
The repru«luetion 1'fubir must he held 
high in the individual stage % as the per- 
centage of amplification at: a given frequency 
decreases geometrically with the number of 
stages. Thus a repioilnrt ion factor of 05 
in the single stage becomes H5.7%, when 
cubed by Hirer sueecssivc stages. 

Effect of Tube Capacities 

The high frequency response is less Sub- 
ject to predetermination. Obviously, as the 
\alue of the grid-filament rapacity reactance 
(Continued on fnnje t*>T) 




OUTPUT^ 



'BM50V. 



The complete circuit of the wrrr fcuhins television amplifier, -.close characteristic is practically flat 
up to 30,000 cycles. Constants or,- fjireu in the diagram; the liiph degree of filtering and circuit 

isolation shotm is absolutely essential* 
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Modern Sound Projection 

(PART II) 

There is "money in sound projection" but there are also funda- 
mentals to he mastered. In this installment a practical sound 
projectionist clearly describes just what are these fundamentals. 

Jiy RICHARD CARMAN 



THE main purpose i»f the "SouniF 
projection equipment is to reproduce 
speech, music or incident;! 1 sou litis in 
connection with moving pictures, in 
so realistic a maimer that the ert'ect is 
practically equivalent to having the speakers 
or artists actually present; every sound 
stiouhl be heard at the same moment that 
the action accompanying it is seen on the 
screen. A further use is to accompany 
feature pictures with specially-recorded 
"cued" music and appropriate sound effects, 
known as "synchronized score"; so that 
every scene shall have music and sound 
effects appropriate to the action and, when 
the scene changes, any corresponding change 
in the character of the sound accompani- 
ment shall be made accurately and auto- 
matically at the precise moment. Hence, 
the two applications mentioned above are 
Collectively called synchronous reproduction. 

Disc Reproduction 

Of the many possible ways of recording 
and reproducing sound, there are hut two 
which have been accepted for the use of 
sound project ion. The disc method utiliy.es 
a disc similar to a phonograph record, hut 
larger and of a higher type. (See Fig. A). 
These records arc made originally at the 
studios tin dises, technically known as "the 
wax." From these "wax" discs are made 
more permanent records. The desired sound 



THE "talkies' and their kindred 
developments, all originating from 
the application of radio engineering 
methods to the moving-picture and the 
phonograph industries, present a won- 
derful opening to the radio technician. 
The ambitious radio Service Man and 
experimenter should not fail to read 
every one of this series of articles on 
Sound Projection which began in the 
February issue of l<Ai)H>CK\Fr 

— Editor. 



recorded on them is separated from those 
which arc undosired; and there is made an- 
other record containing only the desired 
sound, which matches perfectly the film 
with which it is to he used. This record is 
then forwarded to some large record manu- 
facturer (such as Victor or Columbia) by 
whom the records actually used in projec- 
tion in the theaters arc made. The records 
are played twenty to forty times, and an 
accurate log of the number of times played 
is kept on each record itself. By limiting 
the number, the quality of the sound is 
maintained at a high standard. 

Another consideration in the use of the 
records is the choice of needles. Regular 
phonograph needles arc employed; the size 
used being dependent on the type of sound 




Fig. A 

44 Sound -on-R , cord" components: 1, guard rail; 2. turntable {technically referred to as the " plattc*'*')* 
upon which is seen a record; 3. retaining cap, heavily weighted: 4, countenveigbt ,- 5» pick up; 6. 
vernier count cr-ccight ; 7, coupling gear-box; 8, picl-up rest. 



ami whether it is of an even texture, such 
as soft music, or whether it is of a harsh 
variety. If the sox\iu\ recorded is of a 
character where the sound is sudden— such 
as a shot, or a door slain, or war scenes — 
u low-tone needle (long and thin) is used; 
because it is less likely to break down the 
walls of the grooves, thus causing the needle 
lo "single-track" or jump. Where there is 
no danger of sudden noises, and where the 
best quality is desired, a full-tone needle is 
used. A low-tone needle or a half-tone 
needle is less likely, however, to jump or 
single-t rack. 

To keep the record running at an ab- 
solutely even rate of speed, a device known 
as a mechanical filter is employed. No 
matter how accurately the machinery run- 
ning the record turntable has been made, 
there will be a certain unevenuess or flutter- 
ing of the reproduced sound if the biter is 
not used. The method is flint of connecting 
the turntable to the driving shaft through 
a series of springs so mounted that they 
absorb any mechanical vibration or flutter. 
These springs arc sometimes augmented by 
a "hydraulic" arrangement of bailie plates 
and oil. 

Film Sound Reproduction 

The film method (See Fig. B) consists 
of a sound-track on the side of standard 
film, approximately 1/I0rh of an inch in 
width, upon which is made a photographic 
record of the sound. There are at present 
two types of this suuud-en-filni: both employ 
the same sound-track or band; but on one 
the sound vibrations are recorded as alter- 
nate light and dark lines of varying density; 
while in the other the variations are re- 
corded by dividing the band into black and 
white portions. In the latter, the black 
portion varies in proportion to the sound 
vibrations a tut its edge has an appearance 
similar to that of mountains, or a jagged 
and irregular line. In the p inject or these 
variegated lines serve as means for varying 
the amount of 1 iprlit which is thrown from 
the focused image of the filament of the 
exciter lamp into the photoelectric cell. The 
exciter lamp is a straight-line-filatncnt bulb, 
usually operating on 1*2 volts and drawing 
approximately i amperes. This filament 
lights to a very high brilliancy, and its 
illumination is focused by a system of tiny 
lenses, so that a tiny, fine line of light falls 
upon the sound-track of the film. '11 ic photo- 
electric cell is placed in the optical track 
of the exciter lamp, lens and film; and these 
in combination with the necessary sprockets, 
idlers and mechanical filter (used in this 
case on the sprocket immediately beyond 
the point where the "sound-aperture** is 
placed) compose what is called the film 
pick-up head. 

Two or more sound projectors are usually 
installed in the booth. In some cases, these 
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Short-Wave Stations of the World 



iCilo- 
M etc i s : oles 
1.97 -5.33 on.tmO-jn.oOO— Amateur Telephony. 
8.57 35,000— W2XCU, Ampere, X. J. 
12. 18 21.000- W6AQ. San Malco. Calif. 

Scwral i a xi»»*l Inicillul siallnui arc authorized 
in operate «>n noiwwluslvo wave* of a scrle*. 
tiDili above tliJn and iImmii iu 1 meter*.) 
13.04 23,000- W2XAW, s.hrueciady, X. Y. 
13.07 21 100- W2XAL, Xe\v York. 
14.00 2I.320 DIV. Xanfii. Certuaiiy. 

IL.mi 20.080 — LSH . Mow* Dr:md.-. Argentina, after 10:30 

li. in. Telephony with Kiiropc* 

FMB. Tamaiave. Madagascar. 

PMB, Raman n;:. Java. 
14.02 20.500- W9XF. » Met go, 111. (WKNK). 
14. SI 20,200 DGW. Nim-n, Cermany, I to 9 n.m. 

Teiephuri.v *o l.ucnos Aires. 
»5.0.) 19.9*0 LSG. Wmito t: ramie. Argentina. From 9 

». m. tu 1 p.m. Tcli phony iu I'ari and 

Naueu li*i rlln). 

DIH. Xaiieii, Oenmniy. 
15.10 J9.S50— WMI, Deal. H J. 
16. Hi 19.400— FZU. Tamaiave. Madagascar. 
15.50 r.i.:i5H— , . ,«Xaney. France. I io 5 p-m. 

- FW3, I'.iti . frame, hoin 10 a.m. Tclc- 
phmiy io Monti Cfandc (T.ui-nos Aire*). 
VK2ME. S>diey, Au*liulWk 

1*1.00 19.220- WNC. Deal. X. J. 

15.85 18,02«»- XDA, Mexico Titj, Mcx. 12:30 lo 2:30 p.m. 
15.91 J8.N50 PLE, Itandncng. Java. It rout leasts M d. 

8:40 io IH:40 am. Telephony with Kool- 

wljk (Amsterdam^. 

10.10 18,1120— GBJ. Ifotliiiln. Kngiand. Telephony with 

Montreal. 

10.11 is, i, HP GBU, Uiighy, Knaiand. 

14.311 18. PCK. K wijk. Holland. I" li> from 1 

to 0:30 a.m. 

10.30 18.350 — WND, Deal Reach. X. J. Ttiusat lantlc 

I elv phony. 

10.38 18.:fl0— GBS, Rugby. England. Telephony viith 
New York. Ohm* nil Tortoffire, Ixmdon. 

10.50 IS. 170 — CG A. Druinmoiidiillu. Uue»u«\ Canada. 

TcU-phunv to Kiij; I and. Canadian Man on I 
Co. 

10.31 IS, 130 — GB W, Hughy, England. 
10.57 18.120 — GBK, Rugby, Knglaiul. 
lO.iil 18.05li< KQJ. Holloas, Calif. 

I6.?n 17.950 F2U, Tmnatave. Madagascar. 

10.80 17.S50 PLF, Randtkiig, -lava ("Radio Malabar"). 

Work* wllli Holland. 
10 82 17.830— PCV, Kooivrijk, Unllaiul. 3 to 9 a. 10. 
10.88 17,770— PHI. IJuisErii. Holland I Seam itnDon to 

Dutch colonies. Rtoadcasts Mon. . Wed., 

Thur*., Fii. 8 lo II a.m. X. V. Philip* 

ltatlio, Amsterdam. 
10.99 17,750— HSIPJ. Kanckuk. Si.uu. 7-9:30 a.m., 1-3 

p.m. Sunday* 
17.20 17,440- AGC, Nauru. Oermniiy. 

17.31 1 7,300 — W2X K, Si -heiu'i tady. X. Y. Tue*.. Thurs.. 

Sit. 12 to fi p.m. <:<neral Kloiti Co, 
W2XCU, Ampere. K. J. 

— W9XL, Anoka, Minn., ami oilier experi- 
mental station.-. 

IS 10 10,300— -PCL. Koutwljk. II< Ikii I. Work* with 
Ihmdocug f'wn 7 a.m. Xclherload State 
Telegraphs. 

WL0, Lawrence. X. J. 

18.50 10.150 GBX. llURtiy. t.uglaod. 

IS.75 l.'i.flyO- Saiimn. lndo-Klilnu. 

1K.S0 15.950 — PLC Kaudoeng. .lava. Afternoon 

19.50 l5.o 10- W2XAD. Si-l^nw tii ly. X. Y. ltioa*U-a*t* 
jinn. 2:30 iu 5:40 p.m.. Tnes.. Tlmra. ami 
Sat. noon in f? p.m., Kri. 2 to ■'- p.m.; 
henldfi: nlayinp Wf.'Y's evening pruictaiii on 
Mon. Wed., Kri. and Sat. cvenliii' '*en- 
mi KicHriv 1 «'if party. 

19.im 15,340* . * . . kyrudo , lietmiailL tCxpeiimrniaL 

|U I .280 — W2XE. .lainaii-a. X. V. 

10 «... 1 5, 2.MI — W 2 X A L, New Yolk, N. f. 

10.711 I ."i,220 — W8X F (1\ IlKA I HCtihnie'i. I' t- ■i "' 1 
U.in. on: Saturday fi^om » .Sunday', en- 
tiro program. 

111.99 13,000 — CM6X J. Central Tnlnuni. Cuha 
LSJ. Mod 1 C Cnahle. Arei-nlii 

.'0.OH 11.030 TFZSH. Inland. 

20.SO I {. 12<»— VPD. Suva, l-'Jjl UhtUiU. 

20.90 ll.Itiifr G2NM. I'alerhi Kin: land. 

2U.pt*2l.2»! 1 l.::«m I I. inn Amateur Telepiiony. 

23.2« |::.»H0- . . . . Yletnui. Austria. 

JJ.:;8 13.100 WND. Ik-iil Kraiii. X. J. Transit lint ic 
U'U'idiony. 

22.09 1J.050 W2XAA. II. -nil 11. Me. Transatlantic 

telephony. 

^^.75 l ;.lso WFA. Itjrtl Kxpnliihin. A nt an fica. 

Vi F AT. s. s. "Km* nor i'.-UJlin:.'" C.ynl 
K\|H'ditiuu. 

23. T5 12.850- W2X0. SSeln-iniiaily, X. Y AniiiKxIa! 

prwtcriiu '.' a.m. Mini. 10 R a.m. Tnes. : 

i'imiil 1 oil Xih-.. Thur Sat 

crucial Klarirte • •.. 
— WOXN, Oakland. Calif, lielay KiJO from 

S p.m., Mon.. Tim., Sat., to 2:4n a.m. 

Tins., :: avm I'ri., I a.m. Sunda.t <ien 

eral KhHiri. Co. 
— W2XCU, Aiuiwrv. X. J. 

— W9XL, Anoka. Minn., and otlor L\pnl- 
n, niial n lay In. ml. a lois. 
24.11 12.2x0 GBU. Ruul.y. Knjrland. 

31.50 12,210- FW4. Ste .S^lM' ll'aris) rriin.e. Work* 
>'.m-r,«)s A IK'S. Ind.'-riiiiia and Java. tin 
0 a 01. 1.1 I p ro and other lmur*. 
KIXR. Manila. I*. I. 
GBX. Itujihy. Finland. 

21. H3 U.lSiV Airplane. 

24. «"i8 I2.I5H- -GBS. Itunhy, Km land. Traixai laiil ic phone 

to Deal. X. I. IN.'* Y»irk». 
24.«9 12.015 NAA. Arllniitan. \ a. Timo siRiials, 8:53- 

•l ::.m.. 11 :55- It) p in. 
24. 9S I2.O0O- FZG. Siliirtm. Ind«i-»'hlli;i TilUi Signal: . 

2-2:03 p.m. 
2:..lo 11.915- KKQ. fa.nn^. I alif, 

25.10 11,910 — . . . . Zee-vn. Cermauy. Ti hm of i.w Suiicr- 

pwvrt- hi.iad. a s ter<i. 

25. 11 I 11.810— W2XE. Jamaiea, New York (\Y.\UC). 



All Schedules l. astern Standard 
Time: \tld 5 Hours for Greenwich 
Mean Tim*. 



Meter* cycle* 

25.40 11.800— WBXK I K 1' \\ A ) I 'ill shu^'ll, l'a. 1:30 p.m. 

on ; Saturdays fi»ni »i on; Sundays cntlm 
projfram. 

W9X F. Hm-aiM (WKNK). 
— W2XAL. Now Y.nk tWIt.VV ). 
25.53 11,750— 65SW, Cln'lji^fonl. Kujfiatid. 7:30-8:20 

a.m. and 2-7 p.m. e\t»'Pl Saturdays and 

Sun-lay*. A l-o 7-!i p.m. Mondays and 

W.-diiPMbyj'. Tests with W2XO 12-1 \u\n. 

Mmi«ia> and Ttiui>day«. 
25.00 11,710 CJRX. WiHOipi-je, Canada. 5:30 to S p.m. 

datb. Sim. I 10 ■_• p in. Itelays I'JKW. 

Jaioc- Kliiiard .v Sun , Ltd 
25.CS ll.ori— K 10, Kaliuhn, lluw.iii. 
20.00 11,530- -CGA. llrumnnmdrilh*. Catiadn. 
2<i In 11,400 GBK. Iluijhy. Fan! hi ml. 
20.22 1I.J30- DHC, Xaiieti. lienmuiy (Iterllni tt'eckdajs 

afti-r 5. Sjun. aft«-r 9 

DHF. Nauen, irt'iinauy. 
2«;.70 II.. o WSBN. ss. ■■I.e-laihan" nd A. T. A: 

T. l.-lnphmiv ..iinu'et Ion. 
27.00 11,100— EATH, Vh nna. Aoitrla. Mon. and Thurs., 

1-^4 1 ■ 7 p.m. 
27.75 lO.Huil PLN. ItandooiiK. .lava. 

27. 10.700— PL R. Itandiioni:. laia. Woik^ with Hol- 
land and Krai"..' mwt*kikiya frww 1 a.m.; 
sometime* a/trj 9::;o. 

2S.00 10.710- VAS. Choc War. N. S., Canad.1 6 a.m. 
10 2 p. jii. I'arnidian Maii-onl i'o. 

28.30 10,510 RORL. l.oniii.' t ».L I .S.S.U. tltui.'ia) 
VK2BL. Sydney. Australia. 

: «n in, no VK2ME. > dimy. Au tiaila lingular. On 
Wrd. afirr ii a. iu. Amaluniuated Wireless 
• •t Ao«ip«I1ii. tViiiiant Mill-. N. K. W 
KES. Koliita^, Calif. 



(NOTE: Thif list 19 fonipil.-d from manv sources, 
all ot »hirh are not in aqrr^mcnt, and vrhifji show 
greater or les» discrepaiici. s j in view ot the fact that 
most odirnlulf s anil many *r\< It-nqths arr still in an 
exp tntPiitfil stapr; that daytiuht time introduces con- 
fusiun and that wavelengths are calculated differently 
In many schedules. In addition to this, one expert- 
mintal station may operate on any ol several *ave*- 
lenqths whifth are assigned to a group of stations in 
common. We shall be qlad to receive later and more 
accurate information from broadcasters ami other trans- 
mitting organizations, and trom listeners who havo 
nuthi-ntic information as to calls, exact wavelengths and 
>rh. dules. We rannot undertake to answer readers who 
inquire as to the identity ot unknown stations heard, 
as that is a matter of guesswork: in addition to this, 
the harmonics of manv loc:i I lonq-wate stations can be 
heard in a short-wave receiver. — EDITOR.} 



•»i In It.n ARI . H - i'Imi * a.m. 

j' is lu.mju- CM2LA. M>. .. ii;ka. 

at.UO 0,0:t5 I*. ,.. ii. I* 'land. 

;W.13 fl.940 -GBU. llUKh>. Ktueleod. 

H.2U Ti.'j'.W W2XU. laiiitf Klatid iii>. New York. 

"01 9.79»i GBW. RwRliy. Knfiland. 

ao.7.*i :».75o- - \K<«. I ran..*;. Tue-. amt Kri . 5 to 

><:lr. n. ui. 

Ipi.ilil 9,7ow NRH. Il.-ndia. Ui< a. I'l OOto 1 1 ;n0 

p.m. .Muaiidii C.'upnh * Marin A part ado 4tl. 
1 1 no !».i"uS.i. 7L0. XalriJd. Kenya. Afrlea. N.>.n t« 
i> in. iti hvM' i:."sw. ciuhu f.iid. frc- 

"MMtttly fi««u 2 fn n p in. 

....M limmli.. Ariieuilna, norks Xaueii 

hreynlarly afier 10:::iO p.Mk 
::i.2.1 0.1:00 LGN. lt.in.ii. Nurway. 

:U.20 9.«w PCJ. HlheiMPil. Holland. Wed 8-10 p.m.: 

Tlmr>, 2-1. T-ll p.m.: I'll 21 p.n .. 8 

u.iu. ro 2 a.m. Sal. X. Y. L'llHinl K;)dio. 

K1ndh.iv. ii. II. .Il.i. id 
:tl.2.s 9.5^0 VK2FC. S.xdimy, Au-tralia. Irreuuhirly 

after 1 a.m. N. S. YV. |tro:ul>>a«Omt 0>. 

VPO. 8 Fiji Mauds. 
9.5711 WIXA2. sprhmlii hi. .Ma-.'. (YVltZK 
al.:W !i..*..*iii . . . . K"iiii::-v>.> ti iliaii-i u lU^rllu I fVnnauy. 

9. 53M W2XAF. S-lwioi-iudy. Nt.v \ ik. Moo.. 

Tut., , ThUls. and Sal. iilifliH, Hda.vs WfJY 

rnuii >i p.m. tSnienl Kl-'.lri" i'o. 

W9XA. in.n.r. 1 '.iliira.m. lirlaya KA.\. 

— Flel-iiisfrw, IriuJmol. 

:».M 9.500- -VK3LO, MeHionnie. Australia. Ir re {pilar. 

Ch N ' i-iiou 1 .1. of AiMvaltn. 

OZ7RL. « in nli i^.' i. D. 11 ark. Amund 

7 p m. 

::!.'in p.4f»»» iUinchy. Denmark. 

:tl. :.*» !i.k««- Taii*. Tian.x-. 4 p. 1 w.-«-kda>*. 

:Sl.8ll 9.4311- . ...T-iN-n. T.ihiml. Tip^days and S ;1 tttr- 

d.i.w l:5o- 1::m p.m. S ; n. 1:25-! p m. 

XDA. Mi-si. i'Iiv. Mi* 
32.hu EH90C. 1: nn Switzerland. Mon.. Tut*.. 

>,t 4 «<• » 1 i' 

027MK. riip*-idmi't'u. Penmttik. Irregular 
■ffn 7 11 in. 
32.m; 9.:i5« CM2MK. Iln . ful.a. 
(8.i:t :< ::;n CG A. D "h i lie. Kanadn. 

J lo H.25M GBK. Utijrhv, Ki»>;laiif|, 

::2.5« :«.2m FL. Talis. Vtmum iKlrffl Towet) Time 
-Ijrnals :; r..; n .111. ami :;:5i| p.m. 
VK2BL, S>iluey. A11-1 ml in. 

::•_■ .50 p.juo GBS. lUichy. Knuland. TiaiKtidantie phone. 

t:.2ii 9.11m GBS. Maijsiiy. KnuUnd. 

-i.7n S.9m To-. 11, Tvhni.L Te ts Mon. and Thuri. 

•! Pi 7 p.m. 

33.81 8.N72 NP0, Caiite (Manila) Thlllfipitie Islands. 

Time klguflhi 9:55-10 P.m. 



Kllo- 
M ci ers cycles 

33.90 s.^io— WFAT. s Klcanor I'lOlllng," T.yrd 

IvMn dlt inn. 

:14.03 M >10 WFA, Ityrd K.tpcdltlon, Antarctiea. 
31.30 8.U9U— W2XAC, Schenectady. New Wirk. 
3-1.05 8.050— W2XCU. Ampere, X. J. ; — W9XL, Chicago. 
,54.71 s,ti30— W00, Deal. X. J. 
35.00 8,570— HKCJ, Manlzalcs Colombia. 
i5.»3 8.500— KVUA, S. S Kake Onnoe." Ford Motor 
Co. 

35.48 8. 150--WSBN. SS. '■Leviathan." 

3-i.liO .s.3.5" 3KAA, I.cnliiKrad. Ilusnia. 2-C a.m., Mon.. 

Tue-., Thura., Tri. 
:7 02 8,1011- EATH, Vienna, Ausiiln. Mon. and Thurs. 
5:30 lo 7 p.m. 

HS4P, liaiiKkuk, Jjiam. Tucs. and Fi I. 

a-ll a.m., 2-4 p.m. Tueadajs. 
;i7.3t'. 8.030 — NAA, Arlington. Va. Timo signals 8:55-9 

a.m.. 9:55-10 p.m. 
:.7.l:i 8.H15— Airplanes. 
7.M! 7.030- O0A. Do.«hcr1tz, Germany. 1 to 3 p.m. 

JUkhposizefii ralamt. F.erliii. 
38.00 7.890— VPO, Suva. Fiji Inlands. 
;W.;»I 7.s:Pi— PCV. Kooiwljk, llollami. after 9 a.m. 
3N.5«: 7.7*5- F8B2. Mvnlellnur, Fiance. 

38. 80 7.7 71- -PCL, Koutwljk, Holland. 9 a.m. to 7 p.m. 
;{9.l»S 7.500 TF2SH, Reykjavik. Ireland. 

EK4222, Danzlit (Free Slate). 

40.20 7,Pi0 YR, l.ymis. Frame. Dully except Sun.. 

11:30 a.m. to 12:30 p.m. 

41.00 7,3)0— TaiD. France ("Uadlo Vino") Test . 

41.-1*; 7.2h>— D0A, Dmbrrita. tiermany. 

41. 5U 7.220 — Zurich, Switzerland. Sat. 3 to 5 p.m. 

41.7m 7. 19U -VK0AG. Term. West Australia. Tetween 

0 III mid H i in. 

12.12 7,12f>— 027RL, Copenhagen, Demmuk. Invgular. 

Aiomid 7 p.m. 
42.27 7,i«30 — PM2, A II American Lyric Expedition. 

iturueo. 

-13.00 0.s70 -EAR 110, Madrid. Sputa. TltCi. and Sat.. 
5:3d to 7 p. m. 

43.50 <i,lliM IMA, Rome, Ilaly, Sun., noon to 2:30 p.m. 

43.57 P,S8'»~ D4AFF. C'oethen. Germany. 

43.m; *.#r* — VRY. 1 ieorjjetown, T.riiUh (7uiii«a. YY"ed. 

ami Sun., 7:15 to 10:15. 
I. MO 0,820— XC 51. San I. a /aim, Mexico. 3 a.m. and 

A V.v.. 

15.00 .4JHO- . . . Iti i lin, Cermany. 
15.J0 0.*.35- WSBN. SS. ' Leviathan 
15. Vi «4.580 -WFA. Myr.l Kxi*t|lUon. Antarctica. 

W F AT, s s. Kieanur I tolling." 
. 05 0.515 — WOO. Deal, N. J. 

h; 70 0,425— W2XCU. Ampere. N. .1. ;— W9XL, Anoka. 

M tan. ; and others. 
17. 00 0.380 -CT3AG. Funchal, Madeira Inland. Hat. 

after 10 p.m. 

47.21 0.35(0- Airplanes. 

17. .15 0.3:15 WI0X2. Airplane Television. 
4.«.74 ».155— W9XAL, Tht.uK<». 111. (W.MAC) and Air. 
planes. 

IS. SO f.MO-KIXR. Manila. I*. I. 3-1:30. 5-9 or 10 

a. lit. 2 -.'I a.m. Sunday ... 
Is. On 0.12U- . . . . Mntala. Sweden. "ttunUiaiHo. " 0:30-7 

a.u-.. 11-1:30 p.m. ll.didays. 5 a.m. -5 p.m. 

ARI. Ilrinkinn: Till mi 
.ti.OJ ".12n W2XE. N««v V.ik Tity. l!»da>H WAliC. 

Aliaiiite I'. toad- ii/thig To. 
10.15 O.lOu- W3XL. Tomid T.r.*.k. N. (W-i/. New 

Ynrkl. 12 mldiilghi on. 
111.20 0,01" W2XAL. New Y^rk. 

Ifl.:il ♦».!»»« W2XCX. New. ik, N .1 Relay* won. 

W0XAA. C'liieaKA, III. (W«*KU). 
49. IO >; k>7. U0R2. Yii-nna. Austria. 17 a.m.. 5-7 

1 .111. 

;i.5u »;.«ni! W8XAL. Tlneinnati. Ohio. Relay* WI.NV. 

W9XU. reiuiell Ulotrs. lima. Relays KOI I 
IP. 07 «:.OI« W9XA0, Thicagu. III. (WM.Mj). 
"i. S" • n^'il W9XF, Thlcago. 111. 

W 2 X 8 R. New Y..rk , X. Y t W I : N \ > , 

IP y7 ••. 2L32C. t'l.ri5Uehur.h. New Zealand. 11 

1. in -midnight. 

E A J 25. Raicchma. Spain. Sat. 3 to 1 p.m. 
RFN. Mo«vuit-. Russia. Tue*., Thur.-.. Sat. 
.> t« 9 a.m. 

SAJ. l\aiUi<org. Suvileo, 

- Kitfel Tinvi'r. Tarls, Fraivo Testing 0:30 
i«t i::45 a.m., 1:15 la law. 5:15 tu 5:45 
p.m.. aniund 1I1D wave. 

51,00 5.88U . . . Tegii. igalpa, Honduras. 9:15 p. in. -mid- 
night. Mon.. YYV.I.. Fridays, 
52.00 5.77M- AFL. Tergedutt . Kinnuriy. 
■■2.72-54.41 5.i.9n-:.r.lo Aircraft. 

5.50h- W2XBH. T.i.K>kl>u. New York CM> (WRUC. 
WliMI 

'•.70 no- AG J. Nalieu. Germany. 0ee:i»i0i.iilly nm-r 
7 p.m. 

58.ua 5.172— «... .l*ragno. Cze< hful-ivakia. 
•10.90 4,'.i2«i -LL. I'nrU, F. tu 

'1.23 (<> 02.50 miter? 4 .S.1I0 to l.f'00 kc. Television. 

W8XK. intlKUuigll. l'a. -WIXAY. Lex 
Inui.m. Maw : W2XBU. Ilea. on. N. ^ : 
WENR. CliI i»m. Ill 
2.50 4.SW WBXK, I'ltt shlirch, Fj. Relays KI>K.\ 
alter 0 p.m. Workn with 5SW 5 t«. 7 p.m. 
Tiir*s. Thurs. YW^iinghM^c Kle iricCo. 

2.50 4.7!i.'i W9XAM, Klgiu, lit. 

W0XL. Thl.ag.., III. 
02..J9 4.7S.V Aiieralt. 
">.22 lo 0»i.iii nn:. r.; I.50U to 4,>'.00 lie. Television. 
WGXC. law Allgele T«llf. 
o7.o5 4.43n DDA, Doeberltx. Oermaoy. f> to 7 p.m. 

2 to pin. Man., Wed.. Fii. 

70.00 1.280 0HK2. VJ.iiua. Autia. Sun., first 15 
mil ill.'. > ( h'.ur from 1 to 7 p.m. 

- RA97, Kliatiiipn>k. Siherla. 5::ji|-7 a.m. 
71.77-72.98 II ^ii- 1. 1 no- Airrratt. 

72.81 4.11*- WOO. Heal. X. i. 

71 72 4.1U5- NAA, AiMngl.m. Va. Tim© signals 8:55-9 

a 111.. 55- J m p.m. 
ko.oO 3.7 it F8KK. Tim»tai.tfiii\ Tunis, Alrlu. M01L 

and Fri. 

Sl.21 'on 027RL, 1 5.|'ct»itvigi'U. In naili. fuenlay 

and Frl. afler 0 |i.m. 
84.40-85.CO 3.55o-3.5«Hl Amateur Telephony. 
80. 50-80.09 3,490-3.400— Aircraft. 

(Continued on page 478) 



www.americanradiohistorv.com 



March, 1930 



R ADIO-C R A F T 



455 



PROJECTOR #1 PROJECTOR *Z 



RtSlSTANCE*1 




RESISTANCE* 2- 



AMPLIFIER 



Fit 4 

Simplified circuit of tin- fader: resistances 1 
and 2 arc ilic two halves of a ecntcrtapped 
potentiometer. Projector* 1 and 2 represent 
the sound pick-up devices, not the reproducers. 

projectors arc equipped lor only one type 
of spurn I reproduction; namely, lilm or disc 
It is more common, however, to liml the 
projectors equipped for sound on film mid 
dise :is well; because of the fact that neither 
type has gained surticicnl prestige over the 
other to make it universally used by nil the 
producers. So, in order lo play any picture 
desired, they must Ik- thus doubly equipped. 

Synchronization Methods 

In ordinary moving- picture projection, the 
iihu was usually shown at a faster speed 
lhan that at which it wtifi taken. However, 
the old motors with their speed controls and 
el niches have been discarded; because I he 
speed at which sound pictures are shown 
i mis I he identical with that at which they 
were taken which has been standardized to 
i)(> fee! per minute in standard ^-millimeter 
lilm (1.88 inches wide). This speed must he 
maintained exactly: otherwise, the pitch of 
«il| sounds would be changed, and this would 
cause the voice or music to he distorted 
and spoiled. The speed is maintained auto- 
matically by either « compound-wound 
motor on direct current, or a synchronous 
motor on alternating current; since these 
are constant-speed machines. Some types 
of installation nt!M/.e ;i special type of motor 
in eon junction with a timed circuit in » 
motor-control box placed alongside of the 
machines. 

Hctorc describing the operation of the 

Lor-eonlrol box. it is necessary to explain 

that its operation depends on the principle 
of the timed or resonant circuit. This, as 
mI1 radio men Know, means a circuit which 
will permit alternating current of a certain 
frequency to pass qnile readily, hut which 
oilers .1 hiirh resistance lo Alternating cur- 
rents of any other frequencies. The fre- 
quency which such a circuit is designed to 
pass is called the resonant or critical fre- 
quency. 

Now, in electrical engineering, a choke 
coll or Inductance has the same effect on an 
elect rierd circuit that a weight (or more 
properly ;i mass, such ;is ;i flywheel) hi*? 
on ;i mechanical device: and a condenser 
plays the same part, elect i icall\ llial ft 
spring or other clastic member does me- 
chanically. Since alternating current is 
nothing hut a nach-and-forlu movement of 
elect l icit v in a circuit, it is possible, by 
using a circuit consisting of a choke coil 
.nid a condenser, to create resonance effects, 

In providing speed control for the motor, 
the first thing necessary is to have some 
means by which the motor can, so to speak, 
signal to the control l>o\ to show :it what 



speed it is running. This is done by building 
into the motor a small A.C generator, on 
the same shaft and within the Same housing. 
This generator produces alternating current 
whenever the motor is running; ami the 
Frequency of this alternating cur rent will 
always he in exact proportion to the speed 
of the motto- at Unit moment. Thus the 
A.C*. generator acts as ;i pilot or speed in- 
dicator. 

When the motor is running it the standard 
speed* the generator is producing ;in alter- 
nating current of a certain frequency which 
changes :it the slightest variation in speed. 
In Western K lee trie Kquipiitciit the standard 
speed of the generator is JP'OO It.l'.M. and, 
fit this speed, it delivers A.C. current with a 
frequency of exactly, 7*J0 cycles (per 
second). Since the critical frequency of the 
tuned circuit in the motor-control box is also 
720 cycles per second- -it will readily pass 
A.C. at this frequency hut not al any other; 
.-oul here lies the key to the whole action of 
this apparatus* 

During the period just a t ier the power 
has been put on the motor, when it is pick- 
ing up speed, the generator f requency will 
he below 7*iO cycles: t lie re fore no current 
will pass through the limed circuit mid the 



motor is free to speed up in the ordinary 
manner. When the motor reaches its stand- 
ard speed of li'oo It. P.M., the generator also 
comes up to the T'JO cycles; and then cur- 
rent passes through the tuned circuit, which 
comes into action and a fleets the control 
circuit of the motor, preventing any further 
increase in speed, 'tins action will now be 
explained in further detail. 

The tor used on D.C supply is ;i com- 
pound-wound motor of the regular type; 
except Unit, in addition to the usual shunt 
,»nd scries windings, it 1ms a special speed- 
regulating winding, the current for which 
is supplied from the motor-control box. It 
is well known that the speed of a D.C. motor 
is increased when the field current is weak- 
ened, ;ind decreased when it is strengthened. 
This fact is utilized to regulate the speed 
of the motor, 

D.C. Slid \.C. Systems 
The field winding for the pilot generator 
is supplied with current from the mains. In 
the D.C. control box are three vacuum tubes 
(sec Fig. 1). Two of these are rectifiers, 
taking the pilot generator current and 
changing it to D.C. to supply the regulating 
field on the motor which was just mentioned. 




Fig. R 

"SouudonFilm" units which comprise the "pick up head"'. 1, photoelectric cell; 2, aperture plaU 
and mechanical filter: .1. lens system: 4. -.vorkiiuf and emergency exciting lamps; 5, film driving 
sprockets. (Photo courtesy UCA Photoptione, Tnc.) 
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The amount of current these tubes will pass 
depends on their grid bias; this is con- 
trolled by the third In he, which in turn is 
operated as an amplifier by the tuned cir- 
cuit. At speeds below 1200 IU\M. the grids 
of the rectifier tubes are negatively biased 
and therefore the rectified current through 
the motor regulating field is small, periuit- 
ing it to speed up. At 1'200 It. P.M., the 
tuned circuit functions and tbc negative grid 
bias of the rectifier tubes, is, in consequence, 
decreased; this causes the regulating .field 
to strengthen, so that no further rise in 
speed can take place. If the speed tends 
to go above 1200 RJVlf., this effect becomes 
still more pronounced. 

The motor used on A.C. supply is of the 
repulsion type. Such motors have two 
windings: the stator winding, which is fixed 
and receives power from the mains; and 
the rotor winding, which is on the revolving 
part of the motor and is not connected to 
the power supply. The latter winding is 
connected to a commutator which has two 
brushes. If these brushes are connected 
through a circuit, so that current can flow 
from one to the other, then the speed of 
the motor will depend on the amount of this 
current; and so, by regulating the latter, we 
can regulate the speed of. the motor. 

The A.C. motor-control box contains four 
vacuum tubes, (see Fig. 2). Of these, one 
is used to supply rectified current for the 
field of the pilot alternator. Two more tubes 
act as rectifiers, supplying current to one 
winding of a special choke coil, which bas 
a second winding placed in the circuit which 
connects the motor brushes. When the cur- 
rent through the first winding is large, the 
choking action is not very pronounced; 
therefore a relatively large rotor current 
can pass, and the motor can speed up. As 
the current through the first winding is de- 
creased, the choking action of the coil is 
increased, and the motor speed begins to 
be I'm li ted. Therefore, the motor speed can 
bo controlled by regulating the output of 
the rectifier tubes. Their output depends on 
the bias supplied to the grids; and this in 
turn is controlled by the fourth vneuiun 
tube which is operated as an amplifier by 
the timed circuit \t speeds below 1200 
H.R.M., the grids of the two rectifier tubes 
have very little negative bias and these tubes 
therefore pass a relatively large current 
through the fir,sl winding of the choke coil. 
Therefore a large rotor current circulates, 
allowing the motor to speed up. At 1200 




Fig. 1 



The respective methods employed to hold the speed of the motor operating the projection machine 
and {with disc method) turntable arc sJimii above. Left, D.C. equipment; right, A C, installation; 
the operation of the two speed-control systems is described in the text. 



K.P.M. the tuned circuit functions, causing 
the negative bias of the rectifier tubes to be 
increased. This decreases their output, 
causing the choke coil to cut down the rotor 
current, cheeking any further speed in- 
crease. If the speed tends to go above the 
1200 H.P.M., this c licet becomes still more 
pronounced. 

Further refinements are introduced into 
the motor-control box circuits, to sharpen 
the speed regulation and eliminate any 
tendency to momentary unsteadiness of 
speed; but these do not affect the main 
principles which have just been outlined. 

Sound Amplification 
The first step in synchronous reproduction 
is to generate a small electric current whose 
variations correspond to the sound waves 
forming the voice, music, or whatever was 
recorded. 

In accordance with whichever of the 
methods of recording was used, this current 
is obtained either from an electrical re- 
producer playing on a disc record, or from 
a film reproducing apparatus, through which 
the film passes after leaving the projector 
head. 

The small current from the electrical re- 
producer or photoelectric cell passes along 
to a selector switch (See Fig. :i) for film 
or disc; and from there to an instrument 
called a fader. The purpose of this instru- 
ment is two- fold, 'flic acoustical condition 
of a theater, due to its dimensions, archi- 
tectural features, and especially tbc size of 
the audience, varies considerably from time 
to time; so that the fader serves, first of 
all, as a convenient means for controlling 
the volume level of the reproduced sound in 




Fig. 3 

The schematic arrangement of the double projectors. The sound pick-up, which may be from cither 
disc (Dl. D2) or either film (/'CU PC2). is selected by SM'l ttnd SW'2 and switched to the fader 
{sec Fig. 4) which mixes the input as desired itnd passes it to the power amplifier P.A. The ptKvcr 
supply is derived from the unit H. V.; Rl and R2 are the ''horns." 



order to achieve the most natural and pleas- 
lug results. The proper monitoring of n 
sound presentation to meet the existing con- 
ditions contributes much toward the success 
of the program. The fader provides also for 
reducing the output of an expiring film or 
disc sound-track to zero and, subsequently, 
building up the level of the new sound- 
track to the proper value. 

An abrupt change from one sound-track 
to the other at the full volume levels gives 
rise to undesirable "transitu I*" in the elec- 
trical systems. Ily use of the fader, the 
change from one projector lo the other can 
be made in such small steps that it is not 
perceived by the audience; and transients 
are minimized, even though the transfer is 
made as quickly as possible. The connections 
for a fader are shown in Fig. 4, The sound 
current then passes along to a control panel 
(P. A.) containing one or more vacuum-tube 
amplifiers similar in principle to those used 
in the audio-frequency stages of radio sets. 
These amplifiers powered by a power supply 
system (I'.U.) deliver a powerful output 
current to the ^horns" or sound reproducers 
(HI and U2) located on the stage behind 
the screen. 

The Reproducers 

'I lie re are two types of sound reproducer? 
commonly used in sound projection. They 
are; first, the dynamic speaker with the 
auxiliary field coil; this is usually used with 
a bafile board and back drapes to prevent 
interference of the sound from the back ot 
the cone with that generated at the front. 
The other type is the exponential horn, and 
the principle of this is that the born forms 
an air column which expands at the same 
rate as the sound wave itself. The number, 
of horns used, and their cxaet positions, 
depend on the size and acoustic properties 
of the house. The horns are placed iin 
mediately behind the screen: so that a per- 
fect illusion, that the voice or music is com- 
ing from the speakers and artists seen on 
the screen, may be obtained in all parts ot 
the house. Obviously, if the sound is not 
coming directly from the screen this illusion 
is lost. 

The horns, as well as the scrceiu may be 
mounted m such a manner that they nia\ 
be removed whenever the stage is to be 
used for purposes other than pictures. This 
can be done by "Hying" them (like scenery 
which is hoisted into Ihe "flics") ; mounting 
them on tower platforms which are sup- 
ported on roller wheels* or by mounting 
them on an elevator which drops into the 
si age floor. 
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The power equipment is based as much 
as possihle on 110-volt 60-cycle current 
supply. Power packs and tube rectifiers arc 
more generally used for the plate current 
of the tubes; while, in some cases (especially 
where the sonud-on-lihn is concerned), regu- 
lar "B*' battel its arc used to supply the 
proper voltage. The low voltage required 
for grid bias is obtained from regular dry 
"C batteries. Storage batteries, motor 
generators, and rectified A.C. are used for 
the filament supply and for powering the 
txeiter lamps, fu sections where standard 
current supply is not available, a motor 
generator set is used; it operates on the 
local power and delivers the desired current. 
Some of the manufacturers have provided 
both D.C. as well jis A.C. equipment for 110 
volts, and do not have to resort to tire use 
of motor generators except where the vol- 
tage is other than 1 10. 

New Large Film 
So far we have considered only the 35-mm. 
Standard width film. There has lately been 
a tendency to change to a larger si/.e, which 
has many advantages. It will allow a wider 
sound track, which will tend to clarify the 
sound considerably. The film will run at a 
faster speed, in proportion to its size. This 
will enable higher frequencies to be recorded 
and give a more natural reproduction of the 
original sound, heretofore impossible. The 
angular range of the field of the new film 
will be approximately (iO degrees against 
the old '.10 degrees; this will enable the 
entire "shot" to be taken at once, rather 
than a section of this, and then a section of 
that, and a "long shot" and a "close-up.*' 
The production costs and time will be cut 



approximately 2a per cent, from those of 
pictures taken on the old &>-millimeter film. 
The wide film will also offer many more 
possibilities in the color field; but this de- 
velopment is still in its infancy, and its 
sponsors ate not yet satisfied as to t lie most 
advantageous width. The Paramount* 
Famous-Lasky Corporation has developed a 
wide film, however, which has proved highly 
successful in experiments. It is <>5-milli- 
meters (2.G inches) wide, with standard- 
size sprocket holes, spaced five holes to the 
frame. The picture itself is 23 millimeters 
high and M> millimeters wide. '1 he sound 



track is 6.35-nnn. wide, and separated from 
the picture by a black band 0.ti5-mm. wide. 
The manufacturers arc providing an ar- 
rangement whereby they can give the small 
house with a 25-foot screen the same results, 
by a process called "optical reduction." The 
screen to be used in the Paramount Theatre 
in New York for this new film will he 2:i 
feet high and ll> feet long. 

In the next issue of KaDio-Cuaft will be 
described \arious types of sound pick-ups, 
in common use in the theaters, as well as 
problems of operation and the methods of 
recording and reproducing in general. 




Fi«. C 

At the left, standard talking film; modulations on the soundtrack 2 may be seen clearly 

between the sprocket holes 1 and the picture. At the right, similarly enlarged, a section of ?0*mm, 
film note being demonstrated experimentally . with sprocket holes and sound-track 4, separated from 
the picture by a wide black band 5. A special zvidc screen is needed for its projection, which presents 

nciv engineering problems. 

(Courtesy ot Paramount Pictures Corp. and of Adolph Zukor) 



Amplifying the Television Signal 



of V2 becomes lower with increasing fre- 
quence, 1(2 (effective) becomes 
li-iXc 



H2 + Xc 

where Xc is the eapaeitntive reactance; 
and the output capacity of the preceding 
tube is effective in a like manner across ILL 

U the high frequencies there is a stilt 
further decrease in the effective gain per 
stage, due to the feed-back of encrgv across 
the grid-plate capacity, and the calculation 
becomes of increasing complexity, experi- 
mental determination of the higli-f requency 
response becomes our sole means of accu- 
rate evaluation; and we can merely play 
safe by holding Hi and ft2 low enough to 
nullify* the effects of parasitic capacities 

Filtering by means of resistances and 
condensers does much toward keeping the 
Hcimnts at their assigned values, by ter- 
minating each resistance effectively at 
ground and keeping 1 be signal voltages out 
of the battery circuits. 'I lie arrangements 
re shown in a self-explanatory manner in 
the schematic of the completed amplifier 
(Fig- 3). 

flcforc attacking the design of the com- 
plete amplifier, an explanation of one pecu- 
liarity is in order. As the signal passes 
through each stage, it becomes shifted in 
phase bv !K)° and, if an uneven number of 
phase shifts take place, the resulting image 



(Contiiwed from parte 452) 

will be ttft fit free, \ssunhng the first shift to 
take place in the detec tor circuit, we require 
an audio amplifier of either one or three 
stages. In power-detector circuits, the de- 
tection takes place in the plate circuit of 
the tube and no reversal occurs; therefore, 
we employ either two or four stages of 
amplification. 



15 100 IOOO 10.000 30.000 




Fiji. 4 

The standard, 100%. is the reproduction of a 
400-rvWr note. The characteristic of the am 
plificr is practically straight between 100 and 
10.000 cycles; between 15 and J0.000, it does 
not fall oft enough to destroy the televised 
image. 

TABLE II 

3rd Stage 2nd St age 1st Stage 
•45 *2I '2 V 



Ep HO :J0 1.5 

mo 3.5 300 :joo 

Me 2 20 20 

Eg :10 1.5 .075 

Ec 50 :i $ 

Eb 2 r x) 180 180 



Assuming the first case and taking the 
required output It. M.S. voltage as 00, we 
decide upon a '15 type tube for the output 
stage; since this is the most economical 
tube capable of supplying this voltage un- 
der the power output conditions encoun- 
tered — that is, <i0 volts across 10.000 ohms 
(the approximate impedance of the neon 
tube). 

The design of each stage (as indicated in 
Fig. 2) ii shown in the data of Table 11. 
The values of U2 and C are chosen to give 
a reproduction factor of <>5 at 10 cycles, 
with a fairly low- resistance leak, to avoid 
the shunting effects of the grid-filament 
capacity. 

The bias is chosen so that it cannot swing 
positive at any signal voltage which is prob- 
able; I.e.. each individual stage is so pro- 
portioned that there is but slight danger of 
overload. 

A frequency-characteristic taken with one 
of these amplifiers is shown in Fig. 4. It 
can be seen that the curve is superior to 
that obtained with even the best trans- 
former-coupled amplifiers, and that it holds 
closely to the limits set in the opening 
paragraphs. 

In the schematic drawing (Fig. 3) the 
D.C. voltages given arc not the effective 
terminal voltages, but include excess voltage 
to compensate for the IK drop in the plate 
circuits. 
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The Cooperative Radio Laboratory 

An analysis of the comparative efficiency of different R.F. ampli- 
fiers on short and long waves, and an introduction to the director s 

new "filter-back circuit 9 ' 

By DAVID GRIMRS 



AS J'nu know, all sciences progress, 
through various Stages of develop- 
ment, largely because of engineering 
effort. The automobile industry niul 
flic mot ion-piet urc business are lypic.il il* 
lustrations of this; ami radio presents no 
departure fruiii the common rule. From the 
outsider's viewpoint, of course ratlin has 
improved; haven't we much belter tone 
quality and mine artistic furniture? No 
one questions these facts. Vet, underneath 
the surface, there have been other develop- 
ments of even grt*ulcT interest from the 
technical standpoint ; improvement which 
are not conveyed to the buying public, ex- 
cept hv rutin*)' formidable run! erudite ad- 
vertisements; which are far above the 
average reader's comprehension anyway. 

One of these sub-sn rfare studies will Wi- 
the subject of our Cooperative Laboratory 
Conference this imftith — the strides which 
have been made low a i d nniform radio-f re- 
queue)' amplification throughout tin: entire 
broadcast band of wavelengths. And, rigid 
nnw, please be straightened out on one 
notion: there is no such thing as uniform 
or eqn.il H.F. amplification over the entire 
hand — at least, not practically. Most radio 
receivers whose enthusiastic advertisers ac- 
elaim tliem afar as possessing such ntopian 
qualities arc, in the plain, unvarnished ver- 
nacular, just full <»f *%mn:\ T " Some of the 
host sets come within !\\\rj € of it ; sonic of 
the worst — but why tails about fchcmif 

Good Old-Timers 

The above figure will probably cmoic to 
many of you as a distinct shock. Modern 
radio- frequency measuring instruments have 
surprised Us, loo, on several occasions. S«-ls 
we thought womlerfnl in their day an- now 
disclosed, in the light of modern develop- 
ment, as quite mediocre. If we go hack far 
enough, however, we find some pretty fair 
receivers, so far as "equal" I LI', amplifica- 
tion is concerned, These circuits will he 
found among the "fixed" U.K. transformer 
combinations; such as the Inverse Duplex* 
the \cmc UcMcx, the Do Koresl Keflex, etc. 
Fiji*. I gives a characteristic radio- frequency 
nltiplincatinn curve of these untuned It. I . 
transformer circuits. 

Then there was Ihe old superheterodyne; 




which was very good for both high- ami 
low-wave a in pi ideation, because of the prin- 
ciple on which it functions. KvorV desired 
broadcast wavelength is brought in and 
promptly converted to a new wavelength 
where il is amplified prior to defection. This 
new, or intermediate, wavelength is the Siime 
for over)' station; so naturally all of the 
stations will be amplified with uniform effi- 
ciency. But even the superheterodyne ''fell 
off M h.idl\ at the longer waves, as compared 
with "untuned'' K.F. transformers. This 
was due, not to discrimination in the K.F. 
amplifier, but to tuning discrimination. This 
point will be discussed in more detail later 
on. Meanwhile, Fig. 2 will give you some 
idea of where the old supcrhct stood. 

Tuned R.F, Problems 
The day of really "rotten** radio results 
was yet to come. It came with a. vengeance 
with the demand for greater selectivity. Von 
sec, so far we haven't discussed selectivity! 
we have been concerned only Willi equal 
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Fig. 3 

The tuned R.F. amplifier, without some eov;- 
pensating device, is almost a total failure at 
the upper cud of the zeavebaitd. 



Fi*. 2 

The superheterodyne, TeiVft its fixed amplifica- 
tion, was better all the ?cm.v." though not as pout 
on long Ttirurx as on the shorter. 

ui plihealion. Let's keep these two points 
\er\ much in mind: since they had us irr 
nppositc directions when we try to put. them 
both in a single set design. 

When the flow well-known, standard 
limed radio frequency receiver came into 
vogue, we found we hud far loo much 
amplification on the short waves, ii tit I far 
too little on the long waves. If a multi- 
stage, tuiM'd-M.P. set is designed with a 
reasonable number of prima r\ turns, so that 
it jusl doesn't oscillate on the short broad- 
east waves around 20(1 met its, then the 
amplification utmost drops out of sight on 
I he higher waves around . r >a0 meters. Fig. *t 
gives some indication of this extreme con- 
dition; especially when compared with the 
gain performance of the old untuned sets in 
Figs. 1 and '2. II was a serious problem. 

It is well, at this time, to discuss some 
of the- whys and wherefores of Ibis diserim- 
ifiatinn in amplifical Urn. In the first place. 
Mure is licit it effective coupling, between 
the primary and secondary windings, at the 
higher frequencies (of the waves annual 200 
Meters) than on the longer waves (around 
o00 meters). More energy is thus passed 
through the amplifier on the lower waves by 



2° 

id — 

IS 

2 U. 

a 

£3 



WAVE LENGTM IN ME.TE.RS. 



Fig, I 

77ii! old n.red N.b'. transformer circuits :vere 
fair in the middle of the broadcast band, and 
poor on the ends. 

virtue of this very fact. In the second place, 
there is a tuning differential, caused by the 
resonant circuits in the secondary. 

The IS.F. voltages, placed on the grids of 
the tu lies which are effective in produeing 
Ihe amplification, are furnished by the re- 
actance, voltage-drop across the tuning con- 
denser. U is really the R.F. voltage across 
Ihe tuning condenser which is placed on the 
grid of the amplifying tunc; this condenser 
voltage is always equal and opposite to the 
li.F. vol rage across the secondary which it 
tunes. Now it is easily seen that the see- 
mulary, being a fixed-inductance coil, has 
across it a higher radio- frequency drop on 
the high-frequency short waves than on the 
low- frequency long waves. Hence, there is 
available for the tube less resonant ll.F. 
village on long waves than on short ones. 

Thus we have a double-barreled effect in 
favor of the short waves; the primary 
passes more energy to the secondary, and 
Hie resonant voltages are higher in the 
I lined circuit itself at the slant waves. And 
Ibis is not alii the very coupling to t In 
antenna favors the lower wavelength range, 
so long as any selectivity is desired in the 
tirsl Inning stage. Of Course, the coupling 
can be increased lo the point where lias 
initial pick-up would be practically uniform 
throughout; the band; hut such close coupling 
would broaden the tuning .it the short waves 
- and the whole idea, of tuned H.F. is 
selectivity. Furthermore, uniform Initial 
pick-up would still leave the other discrim- 
inating factors untouched. 
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Fig. 5 

With the grid suppressors, a circuit is stabilized 
easily aud cheaply — but loof: at the lozo selec- 
tivity on short watTJ, aud Uko sensitivity oiv 
the long ones. 
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The weM-kuown, simple grid suppressor method 
of keeping dwn oscillation; but what it does 
to the tuning is somebody's business I 

What's to Be Done? 

What has been, and is being, done to 
overcame this engineering defect? Well, 
several tilings — in fact, so many that it 
almost appears that engineers have become 
panic-stricken and Hint each is riding oil' 
in all directions! Hut for all this activity, 
the best sets are far from per feet in this 
regard. Let ns look at some of the well- 
known measures, and thus familiarize our- 
selves with p resen I methods; then from 
these, we will devise a better expedient. No 
doubt some of you will he able to otVer 
the missing link which, just between \ou 
and me, is still to be forthcoming. 

One of the earliest popular systems for 
obtaining equal 11. V. amplification (and we 
always say 'V<pial M with reservations) was 
the famous grid-suppressor stunt. Most of 
I he At water Kent models, before the advent 
of the screen-grid tube, incorporated such 
an arrangement. This circuit is shown in 
Fig. I. The primary coupling was increased, 
up to the point where fair efficiency was se- 
cured on the longer waves; and the resulting 
excessive amplification and associated os- 
cillation on the short waves was suppressed 
by the resistor in series with the grid lead. 



The grid resistor placed in this particular 
position automatically discriminates in favor 
of the longer waves. Yon see, when the 
tuning condenser is set clear in, to resonate 
for the range around 500 meters, the grid 
circuit with the grid-filament tube capacity 
becomes a negligible part of the tuning 
circuit; and the grid resistor thus fades 
largely from the picture. 

However, there is quite a different condi- 
tion existing when the tuning condenser is 
set clear out, for the band around 2*25 
meters. Then the capacity of the tuning 
condenser is small and the tube capacity is 
appreciable; so that the capacity becomes 
a real portion of the tuning circuit, and 
this includes the grid-suppressing resistor. 
This resistance in the tuning circuit, on the 
short waves, cuts down the otherwise ab- 
normal amount of gain a Ad places it more 
nearly oil a par with the long-wave gain. 
Fig. 5 gives an idea as to the amplification 
performance of such a receiver. 
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The effect of a slight resistance in the tuned 
circuits is something tremendous, when three 
or more stages jf amplification arc employed. 
(See also page 438.) 
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Fig. 7 

The ti'cll-ktiozvn Lof tin-White circuit equalizes 
amplification, theoretically at least t throughout 
the entire tuning range, when capacity and 
inductance balance each other. 

We cannot go further without giving 
consider;i t ion to the subject of selectivity; 
for, while we are interested in uniform R.F. 
amplification, it would be foolish to attain 
the realization of our desires by the sac- 
rifice of selectivity. For instance, the grid- 
suppressor scheme, on the surface, presents 
an ideal solution to the U.K. gain dilemma. 
Hut what it doesn't do to selectivity at the 
slant waves is "nobody's business!" This 
suppressing resistance reduces the short- 
wave U.K. amplification, by making its ap- 
pearance in the tuning circuit, as already 
explained, and a resistance in the tuning 
circuit is known to broaden the tuning; it 
is equivalent to a high-loss tuning conden- 
ser or a high-loss coil. Fig. (> shows what 
happens to the selectivity curve when only 
a few ohms are added to the tuning circuit. 
With I his at hand, w« can proceed to a 
better understanding of Kig. 5, which shows 
also the selectivity curves at 200 and 500 
meters on a set using the grid-suppressor 
system. This method is not now recognized 
in the best regulated families, for the ver> 
reasons given. 

{Continued on page til) 



One Hundred Hollars in GOLD 



for a SLOGAN for 



A few moments of 
your spare time NOW may 
bring you $100.00 in Gold/ 



WE want a catchy slogan for this magazine. Slogans are 
now used universally in many different lines of busi- 
ness, and we believe that this magazine should be 
known by its own slogan. 
Such slogans as "NOT A COUGH IN A CARLOAD"; "GOOD 
TO THE LAST DROP"; "SAY IT WITH FLOWERS/' etc., 
are well known. A number of magazines have already adopted 
slogans; such, for instance, as "Popular Mechanics," with 
"WRITTEN SO YOU CAN UNDERSTAND IT. n 

We are offering $100.00 for a novel, as well as descriptive, 
catchy phrase which we shall use after the end of the contest 
as a permanent slogan of this magazine. 

REMEMBER, THERE IS NOTHING TO BUY OR TO SELL! 
You have an equal chance to win this prize, regardless of 
whether or not you are a subscriber. The contest is open to 
all. Get your friends in on this and, if they give you sugges- 
tions, you may split the prize with them, if you so desire. 

To win the $100.00 prize, you must submit only a single slogan, 
ONE ONLY. It must be an original idea. It makes no differ- 
ence who you are or where you live, whether in this country 
or not; anyone may compete in this contest and you may be 
the winner. 

Look this magazine over carefully and try to find out what 
it stands for, what its ideals are, and what it tries to accom- 
plish. Then try to put all of your findings into a slogan which 
must not, under any circumstances, have more than seven words. 

After you have the idea, try to improve upon it by shortening 
the slogan and making it sound more euphonious; but always 
remember that it is the idea which counts. The cleverer the 
slogan, and the better it expresses the ideas for which this 
magazine stands, the more likely are you to win the prize. 

No great amount of time need be spent in the preparation of 



'Padiolraff 

I Professional Serviceman Radiotrician) 



slogans. Start thinking right now and jot down your thoughts. 

Also, tell your friends about it, and get them to submit slogans 

of their own; or compose one in partnership with them. 
Here are a couple of sample slogans; which are given as 

mere suggestions, AND NOT TO BE USED AS ENTRIES: 
"WAVES OF RADIO INFORMATION" 
"IT HOOKS UP THE RADIO MAN" 

RULES FOR THE CONTEST 

(1) The slogan contest is open to everyone except members of 
the organization of RADIO-CRAFT and their families. 

(2) Each contestant may send in only one slogan; no more. 

(3) Slogans must be written legibly or typed on the special 
coupon published on page 470 of this magazine, (If you do 
not wish to cut the magazine, copy the coupon on a sheet of 
paper exactly the same size as the coupon.) Use only ink 
or typewriter; penciled matter will not be considered. 

(4) Each slogan must be accompanied by a letter stating in 
200 words, or less, your reasons for selecting this slogan. 

(5) In case of duplication of a slogan, the judges will award 
the prize to the writer of the best letter; the one which, 
in their opinion, gives the most logical reasons for the 
slogan. 

This contest closes on May 1, 1930, at which time all entries 
must be in this office; and the name of the winner will be 
announced in the July, 1930, issue of RADIO-CRAFT, on pub- 
lication of which the prize will be paid. 

Because of the large number of entries which may be expected, 
the publishers cannot enter into correspondence regarding this 
contest. 

Address all communications to: 



96-98 Park Place 



Editor, Slogan Contest 
Care of K UHO-CKAFT 



New York, N. Y. 
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Constructors and experimenters are invited 
are paid for at regular spate rotes. Make 

TAKING THE KICK OUT OP 
CONDENSERS 
By S. II. Royce 

AKTKU receiving se\eral had burns from 
pack condensers which had retained 
their charge for ;i considerable, time, the 
writ it conceived tin* idea of using a *\Jn/.y« 
St irk" for discharging them. This device, 



to send in all original and ingenious ideas zvhieh they have hit upon in their work; 44 Kinks" 
your descriptions as dear as possible; preferably by sketches, to t*nide our staff artists. 



CLOSED 




OPEN 



'I hi* "iV" 
rentiiur a 



Fi*. 1 



from 



MliiV .filTV tl't' 

v *tcr< 

ten <er. 



' vi < f r.itn til 
o'ret il t"lt 



obtainable from any musical .supply house, 
consists of a l4 fan*' of tine wires (arranged 
to collapse i t ■ t ■ • the handle, tor portability) 
find, when brushed across tin 1 terminals of 
a charged condenser hank, will discharge 
every one of the condenser uniK This has 
been found ijnieker and more coincident 
than the tibial method of using a screw- 
driver to stunt the terminals. The imple- 
nieul is ;<hont :i foot long when open, as 
ill list rated in ITg. 1. 

Cautioti: Tape tin- handle before using 
the "iaxy stick." 



T) 

AN f F NN* 

"18 b a s 



INSULATORS 




COUNTERPOiSflB B * S ■ 
INSULATED FROM COUND 



FIG.4- 



I in i <>uul\ * pt-iM »*i ti tlrb mttnnrr l mtoht 
lh <t\ltd mi "iiideor <j*>mul , iurml and eonn 
f<>/VMf fiow tl<4- "Ifrttsfon antenna " Cotni 
twntts an often than ohtaami 



SIMPLIFYING TIIK TUNING 

By L. F. Carter 

'^pIILS idea is submitted to tin- careful set 
1 builder who wishes to reduce the num- 
ber of panel controls to a minimum. 

Compensation for variation i ? i eircnit ca- 
pacities at \arions points in the tuning 
range, is usualh made by means of a con- 
denser of tin "set ;md leave alone" \aricty. 
However, tins t \ pe of compensation is of 
\nluc only when the remainder of the set 
has been \crv carefully designed and con- 
st meted. It is more eonvenicnt for the 
average set builder to arrange a .small vari- 
able condenser ;is shown in Fig. 2. in order 
to obtain good eircnit bidance. 

The trimmer generally requires only par- 
tial rotation, in relation to the full-scale 
rotation of the main tuning condenser witti 
which it is made integral by means of .i 
pulley of predetermined diameter. 

The trick is to determine this ratio of 
mo\ einent. 




USE OF COUNTERPOISE IN PLACE 
OF GROUND 
By Paul L. Welker 

IT sometimes happens that the set owner 
finds it impossible to obtain a good 
ground eonneetion of low resistance and 
free from noise pick-up. If an efficient in- 
stallation is to he made, it will be lust to 



Fit 2 

The sitnflc tirrtiui'i meut thus ilh' */#■<!/< d maf'es 
't /W o'Wr f. r tht set ,;'H strVCtoV M iMlHI /»»'< 
tpniuu eomleu*crs much nwre r'^v/iVWv. 'tin 
pfffeys tin teadily made l\ a xHHfvl :<■<»»/ <r. 
tlnwfth «> •*»■(■ t rp'i meat »»mv 'v I'fV. fviirv /.« 
determ '.»«■ 'lir • vaet t nti,t. 

First, time in a station near tin* lowest 
point oil the tuning dial, and note the posi- 
tion taken h\ the trimmer when maximum 
volume is ohlahn-d. Next, tune in a station 
at the other extreme of the timing dial, and 
si gain note the position of at i>»aximiim 
\olume. 

Considering that, in the iiislanec above, 
the two stations nrv ?Mi dial -*li visions a]»art 
on the main timing dial, and the trimmer 
luis Um'H turned through "J I dial-ili\ isions. 
there must be a rotational ratio of four to 
one between th*' main ;md trimmer shafts. 
Therefore, proportional variation of the 
main mid trimmer units will re-rrlt when, 
say, a 1 >-in. pulley is put mi the rnnhi shaft 
.Miid a 2-in. pulley on the trimmer shaft, ami 
the two are belted together. 

To brin<«: the minimum capacity of CI to 
,i balance with the miuimuni of C2 and C3, a 
small variable condenser (T is connected in 
shunt with Cl. 

Tin pnlh\s m|i\ lu m««h of nii> con- 
xetiu'tit material^ tlie NMiter used some m»rap 
hfikelHe. 





BROH tN SECTION 
OF RULER 



Fit 3 

l/<. rnif : ti's itujenious MSi" of a brohru ru' ■ 
i.x cx purine J on page 47S. 

use the device, familiar to transmitting 
amateurs and experimenters, known as a 
cinintcrftnise: this is a second (and prefer- 
ably larger) aerial placed beneath the regu- 
lar one, and connected to the ground binding 
post of the set. In places where the soil is 
sandy and dry, or is composed largely of 
rock, a counterpoise will give much better 
results than any ground. 

Excellent results can be obtained fr a 

single-wire horizontal counterpoise, stretched 
beneath the single-wire horizontal aerial. 

An installation made in a large r ning 

{( 'ttfititthril 4tn fhitfr 178) 




COUNTERPOISE WIRES 
ALL SAME LENGTH AND 
SAME HEIGHT 



FJG 5 



I not hi** jttrm of the counterpoise, this fo«e 
■t'ith in outdoor aerial. For those who ha*,* 
an ompi'e yard or arcazcax, thin will 'be found 
et'iu morv ttJieieut than fin 4 
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The Radio Craftsman's Own Page 

This page is reserved for the readers of RADIO-CRAFT; we 
shall he glad to hear what they are doing in the construction line — 
especially when it contains the element of novelty 



BATTERY SETS STILL NEEDED 

fiditor. l\.\mo Crakt : 

I like your magazine: your explanations arc 
short. I read so much aUnu short-wave sets, hut 
they simply do not do much here. ! have built 
ipiitc a few: some highly praised. Would like ti i 
know how an 01 \ work?! in a tuned R.F. short- 
wave stage; any hcltir than untuned? 

Why not publish a few things at least on battery- 
ojterated sets? There an a whole tut of them, and 
always will he. The whole country didn't get \.C. 
overnight. You would think, from reading most 
magazines, that crystal sets and battery -operated 
were in the same class. Its nearly a disgrace to 
mention '99 tube any more. (My first set con- 
tained just one '99; could have bren worse at that.) 

Uut >our KadTo Service Data Slice's ate gi>oU. 
It seems; to l»t pretty hard to get any information 
on most factory models. They don't want them 
serviced; they want to sell new ones. 

\. L i inuss. 
M err i hum, A ebrasha. 

(Mr. (Iross, since his letter was written, has 
doubtless rcail the cditnrial in last month's issue 
of IvAoio-CkAKT. At present, the surplus of battery 
. v eis already in existence, including trade-ins, has 
quite eliminated them from present manufacture. 
There are, nf course, millions in existence -some 
Of which will give satisfaction to their owners for 
years, if properly serviced. Receivers of high 
ipiality and in jicrfcct condition are in lie purchased 
for a song by those who do not demand — or cannot 
have— A. C. operation. 

I'ccausc of its high inttr-clciucnt capacity, the 
'01. \ tnl>e iloes not amplify short -wave signals well, 
except where advantage is taken of its regeneration 
in a detector stage, which obviously must lie tuned. 
For R.I*, amplification on >hort waves, the screen- 
grid models are the only efficient tubes. Many re- 
ceivers give good results with an untuned R.F. 
circuit, but the latest models employ tuning to 
advantage: especially since an '"aperiodic" aerial 
circuit is likely to have "dead spots' at several 
(mints. — F.ditor.) 



THE SHORT-WAVE CLUB 

tiditor. Uadio-Chakt : 

I have already received many inquiries about my 
personal reception and about the Short Wave (!lub 
mentioned in my letter, which was published in 
your January issue. The club's dues aie a dollar 
a year; and we print bulletins giving information 
on short-wave stations almost as >oou as the news 
reaches us. We have also a question department, 
and various other thing* of value to the short -wave 
fan. At this time we have many member" in other 
parts of the world who contribute to the information. 

.As lo my own reception I n<e a very simple cir- 
cuit, and have here now (Dec. 14) \ »■ iftcat inns 
from 44 foreign stations, as follows: Moll ml. 4; 
France. 3; Ktiglaud. 7; Germany, 7; lava, 5; 
Australia, »>; I iji Islands, I: Hawaii, 1: Costa 
Rica, I; Canada, 3; Hritfsh tmiann, 1; Argentina, 
2; Russia. I- Colombia. I; Mexico, I; and the 
steamship l.evnitlun. J have aK< letters proving 
reception of I nl< -China (I) and Siam (I). 

Sume ot the stations 1 am now hearing an : 

AKI, Hongkong. China: Tuesdays, Wednesdays. 
Fridays. .Saturdays, at 8 a.m. 

\< W. Khal aro '-k. Siberia. 5:30 to 7 a.m. 

K INK. Manila, 24.4 and 26.2 meters— I he latter 
being the l»est — 7 to 9 a.m. 

PLK. Java. 27. 8 meter*. 7:30 to 9 a.m. 

21.3ZC, Christchnrch. New Zealand 50 meters, 
11 p.m. to midnight. 

FZU. Madagascar, telephone to France on 16.7 
meters, Tuesdays ami Wednesday S a.m. 

VRV at < ieorgetown. Itritish (titiana, is adding 
power; as well as DOA (A Fix) Doehcrtlz, Gcr- 
many, on 41.46 and 67 65 meters now. 

VPP. Suva, Fiji (stands, say they have three 
stations. I have heard the two on 20.795 and 31.3 
and. I Ijclicve. the other on 38 meters. 

Saigon. ludo-China, on 18.75 is heanl around 
S a.m. 



The latest Hermans arc UFA. 15.29 meters; LMIA, 
20.22; IUH\ 26.22: 1)111, 15.02; HI V, 14.6. 

The Javanese are I'M IS. 14.5; PLE, 15.91; PLF, 
Ki.8; IMaJ, 18.8: I'LK. 28.8. 

i ou might tell the world that the station of the 
Tmpical Radio- lYU-graph Kroadcast Co., at Teguci- 
galpa, Honduras (Central America) is coming in 
here almitt R8-R9 on 51 meters. They speak Spanish 
anil are hard to identify. Their schedule is Mon- 
day^ Wednesday and Friday, 9:15 to 12 p.m., 
K, S. T. To Mr. (.Yspedcs ot \R1I, lleredia, Costa 
Rica, goes the credit for identifying this station. 

Mr. Cespcdes expects a rival soon in a new 500- 
watt station under construction at Sam Jose, Costa 
Rica; nothing definite on it yet. Costa Rica may 
have a hundred stations, but the little XRII will 
always be my choice. Having he: rd nearly a 
hundred short wave stations, I can safely say that 
my greatest pleasures have come from this little 
station ami its marvelous owner. Mr. Cespcdes' 
friends among the short -wave fans throughout this 
country have been sending him good will contribu- 
tions to assist him in equipping bis little 7/j-watt 
station with higher power, as a testimonial of the 
entertainment he lias given them. 

Art II uk J. Gkken, 
700 Alpha Street. 
Klondykc, Ohio. 

(Mr. Green sends ns a bulletin of the Short- 
Wave Club which is crammed with information. 
W'c can heartily advise any enthusiastic short-wave 
fan to join. The data supplied arc cooperatively 
collected, and will enable the readers to keep much 
closer to what's on the air. While the bulletin 
would be of undoubted interest to any ■'ham/' 
it lisis only stations which send voicc t whether 
broadcasters or not; as it is intended to be of 
special service to the fans who cannot read code — 
lltlitor.) 




With a *I2. J output tube, this separate ampli- 
fier works a loud speaker nicely* Many short- 
-ctivc fans will find this more cott'-cuicnt than 
the use of an adopter with their regular 
bumdcost set. 



AN AMPLIKIE K EOK THE 

"SUN TUNER" 
liditor. UaimoCk.mi: 

Jn the Sepumlxt i-sue of lv.\nm Ckaht I litre 
appeared an article, "How to Uuild the Sim Short- 
Wave Tiim-i. ' I wish to say that I have built it. 
and the results I obtained exceeded my expectations. 
It was a surprise to mc when, after listening a 
while to a station. I found it to lie W6XX. Oak 
land, California. The only difference in the set I 
made is the fact that I shielded the tuner com- 
pletely. I can regularly receive stations WSXK. 
Pittsburgh: W2\F. New York: \V2NAIl. Schcn- 
fctady; and many amateur stations, bnth voice 
and code. 

I added an audio amplifier to the radio just the 
other day and found out that I could bring in many 
distant stations on the loud speaker, including 
<i5S\V, England. F am enclosing a diagram of 
the external audio amplifier. 

The pan* used are: Fight binding posts: two 
audio transformers, TI T2. 3*^1 ratio; two 1A 



ttnpcrites. R1R2; two UX tube sockets; four 
tarter pin jacks: and the miscellaneous necessities. 

I may add that I use a 10-ohm rheostat with a 
combination switch as a volume control. I find 
that i his works so well that I omitted the one used 
in the tuner. 

My antenna is alniut twenty-five feet long: it is 
of the ribbon type and is suspended a Wit two feet 
Hltove the building. My ground system is nothing 
unique, being a three-foot pipe driven into the 
ground. 

I hope that everyone who has const ructed the 
tuner has had the same success with it. 

Paul Skitzki, 
632 IV. Green St., 
Jl . Uaztcton, Pa. 



I KOM DOWN UNDER" 

l ditor. Radio Craft: 

1 have been listening with interest to Schenectady 
and Pittsburgh: and the Westinghomffc Co. talking 
to the Kynl expedition by radio. Yesterday (Aug. 
8) i heard the tests. I am using a short-wave set 
—one screen-grid, detector and two audio (Milliard 
"Master Four' T ). Some time ago I heard a New 
Jersey short- wax e station at about 60, dial reading — 
most short .wave comes through here between 0 ami 
30. They were insistent in asking to be notified 
from where they were heard; but 1 could not catch 
their call signal or name of the town — only New 
Jersey! 

There are about 18,000 radio licenses in Welling- 
ton, population aWit 120.000 people. Four good 
stations in New Zealand broadcast. We can get 
the Japanese stations here on the broadcast band; 
also California. 

Murk ay K. Litchpieui, 0. H.S.. 

53 hlotcsworth .St. 
Wellington, New Zealand. 
(Dr. Litchfield is not the only listener who would 
like to say: Ucg pardon; I didn't catch the name/' 
Too much care cannot Ik- taken in making calls 
plain.-- Editor.) 



NOW WE HAVE IT 

Lditor, Ixaoio-Ckakt: 

\ letter from I he Secretary of Communications 
of the Mexican federal government states that sta- 
tion XI 'A is oik- rati tig to determine the possibility 
of establish ittg radio-telephone service between Ger- 
many and Mexico. The wavelength used by XD.\ 
is 15.9 meters for daylight ami 31.8 lor night; it 
works daily with two Herman stations — DIIA, 26.22- 
meter and DFA. 15.291 meters. The power is 
twenty kilowatts in the antenna. 

1 hope this will interest readers of Kadio-Crati 
who have been wimble to identify this station 
because of ihe language. 1 find it gives a terrific 
signal here on I. C. W. 

Fhkii Castfk. 
5353 South side .1 venue, 

Cincinnati, Ohio. 

SOUND YOUR "AH" 

liditor. Kadio-Crakt: 

I am a reader, and also send Raimo-Cr/ft to 
Kiiglaml and to Uritish Guiana. I have liecu in 
ihe short -wave game not quite a year; but in that 
time I have had my thrills and blue moments. It 
is provoking to listen to a foreign station — perhaps 
France. Fiji Islands. China. Germany, ct£. — and 
have them sign off without saying in F.ugllsh wbo 
they arc; after win base sat and listened to the 
program for several hours. 

I am prottd of veriheatim s from PCT I'll I 
».5SW. (;|!IJ, HNS, \l>\. Mm, VK2FC\ VK2Mk] 
and Zecseu (Germany); as well as manv in our 
own l T . S. and Canada. 

tip.OKKK T. Starr v, 
299 Carlton Ave., 
Brooklyn, N. y. 
(The old tiouble of the D\ fans is even more 
(Continued on page 479) 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, hut 

please observe these rules: 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
We cannot furnish blueprints or aire comparisons of the merit of commercial products. 

The reader asking the greatest number of interesting questions, though they may not be all ansivcrcd in 
the same issue, will find his name at the head of this department. 

Highest for the current month: 7. L. EDMISTON with six interesting questions. 



> 



LOW-NOTE DISTORTION — R.C.A. 
"100A" — DE-COUPLING 

(4fi) Mr. Allien Chadwick. Oakland. Calif. 

(O) What causes a dynamic reproducer to 
"boom out" on the bass notes? 




nance of the moving parts to notes of those particu- 
lar frequencies. 

If there is a "matching transformer" in the 
chassis of the reproducer, it is |>ossible that this 
transformer is not properly matched to the output 
transformer or impedance in the receiver; and 
this causes poor reproduction of the low notes. 

Incorrect *'t'" bias or other faults in power pack 
design may be the reason. 

From a consideration of these causes of distorted 
reception, the Hue of procedure becomes evident. 

(Q.) What are the connections for the R.C.A. 
"100 A*' magnetic reproducer? 

(A.) The connections for this reproducer are 



(Q46) Connections of the Radtola "100.4 
magnetic speaker, showing the tone filter in 
the input. 

(A.) The first question to be settled is, whether 
the defect causing this form of low note distortion 
is in the reproducer or in the receiver. 

If the radio set gave "mellow" reproduction 
when a magnetic reproducer was used, it probably 
is the receiver that is at fault. Many radio sets 
are designed to operate with a particular loud 
speaker. If this reproducer is deficient at the 
lower end of the audio "spectrum." fixed condensers 
are so placed as to "boost" the low-note output of 
the set. 

The dynamic reproducer works particularly well 
on the lower end of the audio band and. if it is 
connected to a radio set having an audio system 
that over-emphasizes the bass notes, this over- 
em pliasis will then become very evident. 

If the fault lies in the reproducer, it is prob- 
ably due to resonance in the reproducer mounting, 
or to loose parts. Tf the leather mounting ring 
loosens, "booming" may result. Should the re- 
producer be defective in design, ii may "boom out" 
when certain low notes are played; because of rcso- 




(Q47B) The layout of the Carborundum re- 
ceiver as designed originally is shown above, 
the panel arrangement bclotv. 




GROUN0 



B+ l8ov. O 



shown in schematic form; it will be noticed that 
an audio filter system has been included hi the 
design of this reproducer. 

(Q.) Is there any convenient method of pre- 
venting the circuit oscillation that results when 
**R" batteries are nearly exhausted? 




(C?46> The purpose of the resistor K is to 
prevent coupling through the resistance of the 
plate current supply of l , whether it is in a 
battery or a voltage divider. 

(A.) The usual remedy for this condition is 
the use of by-pass condensers of large capacity. 
However, improved operation will be obtained if 
a "dc-coupling" or circuit-isolating resistor is in- 
serted in the "H-J-" lead. It is shown in an ac- 
companying schematic circuit as R: and has a 
resistance of 25.000 ohms when used in the plate 
circuit of a detector tul>e. If used in an ampli- 
fier's plate circuit, it may have a value as low 
as 600 ohms. It is by passed by a fixed condenser 
C2. the value of which is between 0.25-mf. and 
2.0-tnf.: the latter value being required where the 
amplifier is designed for good low note reproduc- 
tion. Condenser Q\ is the usual .006-mf. capacity 
by-passing the detector's plate choke Ch. A some- 
what similar arrangement, for obtaining the desired 
result, in which an inductance is used instead of 
a resistance, was described in the September. 1929, 
issue of Kapio-Craft Magazine, on page 122. 

This idea may be used irrespective of whether the 
"R" voltages are obtained from a battery or an 
eliminator. Vary the "R" potential to make up 
the voltage drop through R. 



(047,4) The schematic circuit of the Carborundum single-tube reflex receiver; with the moditxea 
Hons desirable, in order to add a second avdio stage and provide good loud-speaker volume on strong 
signals. The amplifier unit is at the right of the dotted (inc. 



KEFLEX CIRCUITS — CARBORUNDUM 
— DAYFAN "OEM" MODELS 

(47) Mr. Edwin L. Plum me r. Hamilton, Ohio. 

(Q.) Some time ago the Carborundum Company 
published a reflex circuit wherein a single tube 
amplified both radio and audio frequencies, with de- 
tection accomplished through the use of a Carborun- 
dum crystal detector. The writer built a set 
according to the plans and has received the pro- 
grams of WPG. WRAP, KT1IS, KWKH, WGV 
and CFCA. among the distant listings, and about 
twenty -five more local Ones. However, increased 
volume is sometimes desirable and the question is, 
"Mow can the audio output of this reflex set be 
increased?" The theory of reflex operation is not 
clear to inc. 

The constants of the circuit are as follows: LI 
and 1.2 are wound on a three-inch bakelite tube to 
a total length of 3j4-in. Ll consists of 32 turns 
of Xo. 24 D.C.C. wire tapped at every eight turns, 
and spaced J A-\u. from L2 which consists of 45 
turns of the same size wire. L3 and L4 are wound 
on a form of the same size as Ll and L2; but 
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RADIO NEEDS YOU 

Let RCA Institutes show you the way to 
SUCCESS in this fast-growing industry 



REACH out for a big-pay job in Radio. . . 
Tie-up to the fastest-growing indus- 
try in the world today . . . See for yourself 
what other men have done . . . You, too, 
can do the same! Hundreds of fellows 
just like you are now earning from $2,000 
to 525,000 a year in RADIO. J. 1 I.Barron, 
Rad io Inspector of the U. S. Department of 
Commerce says that a most seri- 
ous shortage in trained Radio 
men exists right now. Thou- 
sands of trained men are 
needed. Broadcasting sta- 
tions, manufacturing 
plants, retail and whole- 
sale dealers, as well as 
ships at sea and planes in 
the air, require trained Radio Njjr^ 



men. 




Kiiiliti M« 
up Co S I 



Learn Radio at Home . . . 
RCA Institutes Will Train 
You for Success! 

RCA sets the standards for the entire ra- 
dio industry. The RCA Institutes Home 
Laboratory Training Course gives you 
the real, inside, practical training in Ra- 
dio, quicker than you could obtain it in 
any other way. It's easy to learn at home 
in your spare time. You jjet your lessons 
and criticisms direct from RCA , . . the 



very source of radio achievement . . . the 
vast world-wide organization that has 
made Radio what it is today . . . that 
sponsors ev ery lesson in this course. 

RCA Graduates Find it Easy to Fill 
Good Radio Jobs 
There has been a radio job for practically 
every graduate of RCA Institutes. Gradu- 
ates are actually Trained lor Suc- 
cess because they learn radio by 
actual experience with the 
RCA Institutes famous 
outlay of apparatus given 
to every student of this 
course. You learn to solve 
every radio problem such 
as repairing, installing, and 
'servicing fine sets. Here is everj 7 - 
thin g you need know in order to 
fill a w ell-paid position in Radio, 

Send for this Free Book 
"Radio . . . the Field of 
Unlimited Opportunity" 

Read these 40 fascinating pages, each one 
packed with pictures and text that tell you 
everything you want to know about the 
many brilliant opportunities in Radio and 
about RCA Institutes, the world's oldest 
and largest radio training organization. 
Tune in on Radio. Send for this free book 
today and speed up your earning capacity! 



rhuuirs t a uru 
.HOO a ve;ir. 



Clip till* Coupon MOW! 

Ri'A INSTITUTES. INC 



Forni« fc rh 
Kadio Institutes of 
America 




KC A INSTITUTES, Inc. 

Di pt. \iC-5y 3X> ItaMitway, Nuw York 

CJrutlrineii: Please send me your FREE 40-page 
hook wluVh illustrates the brilliant opportunities in 
K.«ilio and describes your laboratory-method of 
instruction at home' 



Addres 
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L3 consists of 48 turns of No. 30 D.C.C. wire, 
tapped at every twelve turns, while lA has 45 
turns, center-tapped. CI and C2 are .0005 mf." 
variable condensers, preferably with giounded rotors; 
O is ,0001-mf. ; C4, .0005-mf.; Rl, a suitable 
filament ballast for the particular tube used a* VI j 
R3 (required only if uncontrollable A.F. oscilla- 
tion occurs), has 50.000 ohms resistance minimum, 
and 500,000 ohms maximum (it is variable within 
these limits); Detector, Carborundum crystal; 
S (shown only in Fig. 47 U) is a metal shield 
placed between L3-L4-C2 and the remainder of the 
components, and is G l / 2 inches high by 8 inches 
long. 

(A.) A schematic circuit of the desired arrange- 
ment (Fig. 47A) is shown in these columns. \2 
is the added tube, arranged as a second stage of 
A. l\ amplification; the **H* 4 and potentials 
shown are the correct values for a '71A tube; 
although any other power tube may be used if 
the current supply is adjusted accordingly. 

Fof convenience, the idea of the filament-control 
jack has been retained; l>nt the old jack is now- 
shown as .12 and a new one, Jl, replaces it in the 
former i*>sition. 

If the A.F. transformer Tl has a ratio of al»ont 
4 to 1, T2 may have a ratio of 2 to 1. if of good 
design; otherwise, the volume may not be as great 
as desired. It is suggested that C5 placed as 
shown, with a capacity about .00015-mf., might 
improve the operation of the circuit. R2 is the 
filament ballast required for the particular power 
tube selected. The old circuit is shown at left 
ot dotted line, and the added A.F. amplifier at 
right; this unit being constructed in any con- 
venient manner, 

A study of the action of a retlex circuit appears 
in the December, 1929. issue of Radio-Craft Maga- 
zine, in Radio Service Data Sheet No. 7. 

(Q.) What is the difference between the Day- 
Fan model "OEM-ll" 3-ttibc and model "OEM-7" 
4 -tube sets? 

(A.) It was found that the three tube set be- 
came overloaded when operated near high-power 
stations; hence the four tube set was designed. The 
three-tube set has its first stage of R.F. reflexed 
for the second A.F. stage; the second K.F.. retlexed 
for the first A.I"., also feeds the detector. The 
four-tube set has only its second R.F. reflexed 
(for first A.F.). a separate (fourth) tube function- 
ing as the second audio stage. 



R.F. COIL CHANGES— TELMACO 'P-P 
PORTABLE RECEIVER 

(48) Mr. C W. Hooper, Chicago, III. 

(Q.) Is it harmful practice to compensate, for 
capacity between turns in an U.K. coil that has 
been space-wound, by forcing together a few turns 



at one end in order to increase or decrease the 
capacity? Will this practice result in a change in 
the over all capacity ami prove detrimental to the 
operation of a radio receiver? The coil under con- 
sideration is a straight-wound one and the over all 
winding is tuned by a variable condenser. This 
method has been used to help balance receivers; 
but I have been told that it tends to throw the 
receiver oft" balance. 

(A.) It is presumed that operation of a gang 
condenser is the objective; otherwise, such accurate 
balancing of coil characteristics would not be neces- 
sary. The first i>oint to be considered is that each 
timed circuit should have its inductance and capacity 
distributed in the same proportions. For best re- 
sults, the self (turn-to-tui n) capacity of the coil 
should be evenly distributed along the length of the 
winding; however, if it is "lumped" at one end or 
the other of one coil, it should be similarly lumped 
in the other coils. If the turns arc forced out of 
their original positions the wire is usually loosened 
slightly, and then the entire coil becomes loose in 
a fairly short time: since temperature variations 
cause expansion and contraction of the tube on 
which the wire is wound. This is a mechanical 
objection to the idea, 




6 >*6 6*. 

- A + B+45V B+13SV. 



(Q49B) This unit introduces a stage of R.F. 
screen-grid amplification between the loop of 
a superheterodyne and its regular first detector. 

Pushing turns backward and forward would not 
be so objectionable if the result w-ere really as 
expected. lint such attempts at circuit balancing 
are usually made in the wrong place, and not at 
the source of the trouble; moving turns to balance 
a coil is like bending a condenser plate to balance 
a condenser; for lx>tli usually result in causing an 
unbalanced condition at the other extreme of the 
tuning scale. 

It is preferable to balance a coil by removing 
or adding turns until resonance at a particular 
frequency is obtained when a standard capacity 



COPPER-SHIELDED WIRE 





(Q49A) This shielded booster unit may be 
coupled ahead of a loop-operated set, to increase 
pick up and selectivity. 



value is used in shunt; a small condenser may then 
be placed in shunt with the tuning condenser and 
coil when assembled as a unit, and the minimum 
capacity of the circuit matched to the mini mum of 
the other circuits. If the placement and design 
of the parts have been correct, the circuits should 
tune correctly throughout the tuning range. If 
they do not, the origin of the fault should be 
determined. 

((}.) What is the schematic circuit of the Tclmaco 
"Type P-1 M portable receiver? Please indicate all 
electrical values. 

(A.) The circuit of their receiver is shown here, 
with the approximate position of each part as it is 
in the completed receiver. The constants follow: 

Tl. T2. T3 are 3-to-l ratio "Hegehog" A.F. 
transformers. The R.F. transformers, of the 
"fixed"' or aperiodic type, are indicated as RFT1, 
It FT2 and UFTJ. CI is a .0005-mf. Render, 
equipped with a special plate 1* (essential for best 
results); Det. is an adjustable crystal detector of 
the panel-mount type: Rl. a 400-ohm potentiometer; 
R2, 6-ohm rheostat; Swl is a panel-mount S.IVD.T. 
switch (for selecting the built-in or the external 
loop); J I is a closed-circuit jack (making head- 
phone or loud-speaker operation optional); R3 is a 
filament ballast (in some models this resistor has a 
value of al>out 3 ohms: in some it is 6 ohms; and 
in a few instances the circuit has been wired with- 
out this unit, entire control being effected through 
R2). 

The panel size of this receiver is x 17J4 

inches; the baseboard measures 5 13/16 x 17 inches. 
Three dry cells supply the "A" current, and the 
recommended "IF' potential is G7# volts, it may 
be necessary to try several sets of '99 tubes before 
a good combination is obtained. The sockets should 
be of the "shock absorbing" type. V"I is the first 
R.F. amplifier: V2. second R.F. and first A.F. 
(reflexed); V3. third R.F. and second A.F. (re- 
flexed); V4. third A.F. All are type '99. 

A loop for this set may take any convenient 
form: the length of wire required is approximately 
100 feet, the turns being spaced alxmt to J4-iu. 
'I his external loop is led to *'G" and posts, 
connection to this antenna being made when Swl 
is turned to "external loop." A light-socket or 
short outdoor antenna may be connected to binding 
t>ost " V; a ground is recommended at "(I." 



(Q48) The "Tclmaco P-l" portable rcccii*er t zvith optional loop and aerial and ground connections. 
The set, with its reflex circuit, gives three R.F. and three A.F. stages with four- 'F99 tubes. The 
battery consumption is very eeonomieol. 



"RADIOL A 25 — USE OF R.F. UNIT 
WITH LOOr RECEIVER 

(49) Mr. J. L. Udmiston, Riverside, Calif, 

(0 ) A Local Service Man tells me that the 
"Radiola 25"' six-tube dry-battery superheterodyne 
will give better all-round performance if equipped 
with *01A tubes, by using offset socket adapters to 
provide clearance for the larger tubes and substi- 
tuting a six-volt storage battery for the filament 
supply. If the scheme is practical, it is probable 
the voltages of the power stage would require cor- 
rect adjustment. What is your opinion regarding 
the thought? 

(A.) It is quite true that storage-b:ittery tubes 
may be substituted for the '99s; however, we can- 
not find sufficient merit in the idea to give it our 
approval. 

In the first place, the Radiola superheterodynes 
are engineered to a high degree. Every turn of 
wire and capacity value in the layout has l>ccn 
determined after extensive laboratory work; and 
all on the basis of the characteristics of the '99 
tube. 

For instance, the average grid- filament and plate- 
filament capacities of the '99 are 3.8 mmf. each, 
while the "01. \ averages 5.4 mmf.; and again, the 
(Continued on page 479) 
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Radio's Greatest Bargains! 

As Long As the Supply Lasts 



Send for 

FREE 

RADIO 

SET 
CATALOG 

A Postal 

Card 
Brings It 




ESE are the greatest radio set bargains that have ever been offered. The radio sets listed here aro 
standard sets made by the greatest and best known radio set company in America 

All of these sets are battery sets; but this is only one reason why they are sold at such ridiculously 
low prices. 

The other reason is that these sets are mostly demonstration and display models from New York's largest 
radio and department stores. 

We have been able to make connections with a number of houses in New York City, and we secured these 
fine sets at remarkable prices. Due to these circumstances, we are enabled to sell them to you at only a 
traction of their original cost. 

Important?— Set Builders, Canstructors and Experimenters 

Even if you do not need any one of these fine sets, here is a tremendous opportunity to qct parts at prices 
next to nothing. Everyone of these sets contains in addition to the valuable cabinet, a goodly quantity of radio 
parts, such as. condensers, transformers, sockets, tuning dials, coils, etc. 

These sets contain from $25.00 to 550 00 worth of radio parts, if you had to buy them separately. In many 
cases, it will pay you to rip a set apart in order to get these valuable parts at unheard of prices. So. even 
if you do not need a set. the tremendous value in the separate parts will recompense you for the small outlay. 
TURN THESE SETS INTO BIG MONEY! 

There art still many families and many houses not equipped with radio today. At the prices at which 
we are selling them, it will pay you to install these sets and sell them at an excellent profit. 

A number of our customers have made as much as $20.00 and $30.00 on each one of these sets by installing 
them, incidentally making a profit on tubes, loud speakers, etc. 

Remember, we do not sell you these sets as brand new. They all have been used somewhat, but they are 
all in excellent condition, and. by going over the catiinets with some furniture polish, or otherwise renovating 
them, they will make a first class aiipearance and, in most instances, you will not be able to tell the set 
apart Irom a new one. This is your great opportunity to make a few extra dollars, and we trust that you will 
not let this opportunity go by. 

We promise prompt shipments. We have a large supnly of these sets on hand, and, in most cases, can 
ship within 24 to 48 hours. 

ALL SETS ARE TESTED BY OUR EXPERTS AN O WE GUARANTEE THEM TO WORK SATISFACTORILY. 



Radiola 25 Superheterodyne 



Price $£0.95 



The Hadlola 25. made l>y the General Klectrlc Company, and sold by tho 
Itadlo roriMir.it Inn of America. Is a genuine "Superheterodyne." This is a 
special circuit, i lie Patents of which art- jealously held by the R. C. A. and 
itiiringcment is* vigorously proseruieu. due to me value of the circuit. The 
particular adaptation ustd in this receiver is known a* the "second harmonic" 
circuit. All the "intermediate frequency transformer*" are contained in a 
nickeled ' "catacomb." This catacomb alone cannot be bought for less than 
twelve dollars, and to have one of these Installed In the 25 costs, usually, NOT 
LJiiSS THAN* KlOllTKtiN IMILLA K£. In addition, there arc all the other 
hurls. , Li*, h i as the tuning eon den a e is. coils, loah aerial, etc. 

The "25"' is a loop- operated set. No outside aerial is needed, but an 
antenna may be used if desired, by running its lead In close to the loop, of 
making a *ingle loop In the lead-in and placing this loop In inductive relation 
to the looii on the "25. " 

A 2-mf. by -pass condenser Is contained in the cabinet. A marked, color* 
coded radle Is provided tur battery connection. Sturdy 41 -plate (brass) vari- 
able condenser; ("straight line frequency" ty|ie| with pigtail totoi- connec- 
tions arc u<ed Tut Iikiii and "oscillator" tuning. In Brooklyn, with this set we 
tuned in W'l.W, of Cincinnati, at noon, with Wtllt broadcast Ins on one side 
and WJZ on the other! This is physically iml«ossihle unless trie receiver has 
"lu-kc. selectivity." 

Tuning of this receiver Is accomplished through large "thumb -ope rated" 
tuning drums, so designed (hat stations may he "lugged" directly on the 
drums. Two tip jaeks arc provided for testing lilament potential. The 
small center knob controls a multiple-contact switch which changes the circuit 
to include one or two stages of A.F. amplification. Additional volume control Is 
a ffon led by panel -mounted rheostats of the cartridge type. Two jacks for 
headphone use. Some constructors have stripped these receivers and reassembled 
the parts In an entirely different layout, resulting in a very compact super- 
sensitive arrangement In portable form, the entire equipment being ideal for 
such design. The, loop Is 1* Ibchcs wide. 28 inches high and 5 inches across 
l he ton: and center-tapped. 

A two-tone tn a nog any -veneer cabinet of original pattern houses the chassis 
und all batteries, It* overall dimensions are 28xll>xt2-inches high. Tho 
weight is 42 iHiunds. Six type 199 tubes are required. 

KXACTl.V a* Illustrated and described with cabinet and fine loop aerial 
(No tubes, batteries or loud speaker.) 

Shipped by freight or express collect List price of set $265.00. 



Radiola Portable 

[Second Harmonic] 

Superheterodyne 

[AR-812] 

O e of the niost famous radio sets In America. 

Kach eabluet is said to have cost twelve dollars to 
make. It is olid wood and finished in mahogany. 
Tills set may be placed on a table, the battery switch 
turned to "on. - " ami musle will be beard — without an 
outdoor antenna; It works with a loop aerial which is 
built inside the cabinet. The set is suiter-sensitive 
and. in certain localities, it is possible, on the east 
coast, to hear west coast stations. The cabinet botds 
id I the batteries for the six "dry -cell" tubes required. 

In locations near strong broadcast stations interfer- 
ence may he extterienced. That is. a station may bo 
beard several times. To overcome this, some ext»eri- 
meniers have preferred to tune in the short -wave 
stations ami then use their \K-812 as the IXTKK- 
MKDIATK PKKQCTGXCY AMI'l.inKU of a snherhctero- 
tlyne hookup. This I- accomplished by tuning their 
superheterodyne to a broadcast wave on which there Is no 
Interference. Then, short-wave signals are "heterodyned" 
fioni the short waves to the wavelrngth to which the 
snuer Is timed. In that way the t re me minus amplification 
obtainable from this receiver Is used to the fullest extent. 

A few may wish to arrange the parts differently on 
another Panel. In this receiver there are two large 
variable condensers of 31 plates each. The nscilljilor coils 
are honeycomb colls mounted on a hard ruhher sheet. The 
main hart of the set. the Intermediate frequency trans- 
former.*, are burled In beeswax In a shield can called 
the "catacomb." On the top of this can are mounted 
the tube sockets. A terminal strip Is the terminus of 




_ \ 



one end of a 6-wire cable for connecting tho battcriC3. 
There are two imrcelaln base rheostats on the inside of 
the panel, controlled from the fmul ; one has about 6 ohms 
and the other has about 20 ohms. A push-pull switch 
(center) turns the set on and off; another, (lower left) 
cuts in either one or two stages of A.F. amplification. 

Although the cabinet Is 35 inches long. 11 1£ deep and 
1P4 high, the panel of the receiver is only 19 Inches long 
and 9 Inches high. The difference lies in the two end 
foumart merits for "A" and "M" batteries. is\\. type 
1-V199 hides are required for this receiver. I»ry-cell 
iwwer tubes, the type '2n, may be used in this set if a 
Naald or similar adapter is used. The weight of this 
set. without batteries Is ;p» pound9. Kxactly as llhls- 



tralert and described. "Price includes cabinet but no 

batteries, tubes or loud speaker. 

Shipped by freight or express, collect. 1, 1st prico 
is $220.00. 



HOW TO ORDER 

ltcmlt amount by money order, cash or certified 
check (Personal checks occasion delay I. Order direct 
from this Page at prices quoted. No C O I>. orders 
on this sale accepted. 



RADIO SPECIALTY CO. 



BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE 



98C Park Place 
New York City 
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LIFE-TIME DX AERIAL 



Servicing the Freshman "QD-16S 

(Continue*? from fWfff VM) 



and ''IP on the nnmge, leads of the first 
niitofoniHT. The meters should show con- 
tinuity. 

Tlir failure of tin- '27 detector tube h> 
light is i lilt* t c ► u broken nmiict'l ion, or rise 



by putting 1 In* tester tips on the two shite- 
eoloretl lent Is. To test I he biasing resistor, 
put the "A'* tip oil the hrown lead of Ihc 
power trans former, ;uul ''IT* on the orange 
lend of the second fiutofornier; meter should 




f.U.Lh^rllCDd Uodblc 



Iu*fe and ShflFEn-rTun 



RADIO SET ANALYSIS 
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LINI vOLTACC. 
tWCGEST«Oft» 0» CMANCCS M*OC 



on_120_ 



.VOLT TAr>. 



VOLUME CONTROL POSITION. 



I typical n por'. 
of tlit' conditions 
f of lid in a h'rcdi' 
ttuttl Model "Ol>. 
lO\" 'n OO.nl of- 
dt r. :riV// ffW 
/«/••■.*. re/f/i ,«.Wr«/ 
Ti o \t a it Jo til 

1 i»if until \ ZCt'. 

///<• if..*' «•/ Haul f 
f/i/» //if./ to 
i»nf A <- «/ per nut $u ttt 
record i.» «i /1 ••//•■ 
/«/ practice, r»/v- 
eially when //if 
records «>/ </ 
vions service trip 
ore nt lut ml for 
comparison. 



the 2.25- volt winding Is burnt out, i'ut the 
tester lips on the nr.inge lends from I lie 
power transformer; the metrr should show 
continuity. 

The 5-volt winding for the *71.\ is tested 



show eontitiiiity. It 7, the biusing resistor of 
the power tube, luis ;i v id lie of 2,000 t thins; 
K8, biasing the first audio tube, 1,800 ohms. 

A lack of plnte. voltiige oil Hie *22 is due 
to n defective resistor absence of screen- 



DKSCKII'TION OF LIFKTIME 1)X AERIAL 
No, 30— LENGTH 30 FEET: Assembled ready to 
vtritij; up. limit!" i'» volume of 15v4)-ft. wire hut 
retain* the seleftiviiy of a 30-ft. aerial. kings 
an heavy jmuk* nil id /itie. Duplicates in deMj?" 
and imii-iNii rn*ivi- materials ihc aerials H-od j»y 
hum of lartre «t Broadfa!»tiiiK Si at ions. Desiun 
|ieiTuit«. iisiii>f lliis powertul aerial in JO-ft ^i.iff 
(pn fcraldy <intsi<le). Sharpens tuning of any re- 
ffivhu; >< t Ik cause of short length but has enor- 
mous pick -up heeause 150 ft. of No. 14 eiiamcllrd 
wire is used. Made for owners of fine radio sfis 
who want «reat volume 011 distance without de* 
str«i> in>; sharp tuning. (ANo used by many 
owner* of sluntwave out fits.) "Makes a good 
tadi<» set lictttr." 

PRICE $10.00 



No. 60— LENGTH 60 FEET: As«cntMcd ready to 
•string tip. "HI*! l»c>V" Size (-ante description as 
ahfAe t xcept that .Wl ft. of wire is ii»ed, makitnr 
ihi^ the must 1 llif it til and powerful aci iul possible 
lo manufacture). 

PRICE $12.50 



No. 20— LENGTH 20 FEET: Cuiiiahi* 1U0 ft. of 
wi«e. PRICE $7.50 



No. 15— LENGTH 15 FEET: Contains 75 h. .»£ 
wire. PRICE $5.00 



K-peeially designed f<»r Screen Grid sets or r< 
ceivin^ sets local* d close to pow erful broad 
casting stations. 



Manufactured by 
TIIOItOKA KADIO PRODI ( TS 
1011 .So. .MichlKan Utvd. CUicu^o. Illinois 

// yon are a service man. professional or radiotrician, 
' \on shot Id receive N. / U I O-CN.-lfT each month. 

turn to paae 474 of this issue and read the special 
I offer to those who arc actively emjaged in radio. 



EVERY 

SERVICE MAN 
SHOULD OWN 
THIS BOOK/ 



S. GERNSBACK'S 
RADIO ENCYCLOPEDIA 



The First Real Radio Encyclopedia Ever Published 

.00 pur $ t .49 

Special Price 



Regular Price $2- 




(1930 Definitions) 
FULLY ILLUSTRATED 
Size 9 x 12 in. 
Over One Inch Thick 

168 Pages 
Written in Plain English 



EDITED by SIDNEY GERNS- 
BACK, Author of "Wireless 
Course in Twenty Lessons" — "One 
Thousand and One Formulas" — 
"Practical Electricity Course" — "The 
Radio Educator," etc. 

S. C.KUXSliAl'K'S RADIO KN- 
iTCLOPKDIA is the only standard 
work ever published in America at- 
tempting to classify alphabetically the 
countless words used in the highly 
specialized science of KADIO. The 
ENCYCLOPEDIA is written in plain 
Kurdish so that everybody can under- 
stand the definitions and descriptions. 

No expense has been spared, cover- 
ing over two years in compilation, to 
make it worthy a place in your library. 
It is published in one volume — 168 
pav:vs — size 9 x 12 inches, over an 
inch thick and nicely accommodates 
the beautiful illustrations and the 
lar^e. easy-to-read type. 

The work contains 1,930 definitions. 
549 photographs, drawings and dia- 
grams. 

REMEMBER THIS IS A REAL 
ENCYCLOPEDIA — NOT A DIC- 
TIONARY — and very few of the 
things described and illustrated in this 
volume can be found in any diction- 



ary, or any other encyclopedia. 

The book contains as a supplement a 
classified cross index designed to bring 
together radio references under one 
heading having relations in common. 

All circuits new and old are de- 
scribed by word and picture and every 
part and apparatus used in Radio is 
explained and made understandable by 
menus of photographs and drawings. 

The volume is printed upon fine 
paper — bound in full black Keratol, 
marbled paper fly leaves and end 
sheets, with the title stamped in gold. 

SEND NO MONEY 
Just Pay Postman 

[Canada or Foreign send Check or 
Money Order for $1.75) 

ISKOR PRESS, Inc., K - v<> 

J 286 Fifth Avenue, 
I New York, N. Y. 

I Send nic- one copv of Sidney penis- 

baek's First Radio l-!ne vclopedia in one 
volume a* advertised. I will pay post- 

I man $1.4° plus pObtapc on delivery. 

I V 

N tin* 

Address .. 

I 

I Town and St^tt. 
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prid volt.ige signifies t h;i f cither li'A or TU 
is burnt out. Lack of dH rotor voltage shows 
Hint either Ul or Wl is burnt out. No phite 
voltnjre on tiie shows that K2 is burnt 
out. No plate voltage on the '71 A indicates 
that the field winding of the dynamic? re- 
producer is burnt out. (All these state- 
ments first assume tluit the filter chokes and 
condensers are satisfactory). 

The quickest wav to find out if the pack 
is shorted is to put the "A" and *B M tips 




T:vo handy fester*, whose principle is under- 
stood by all Service Men, make continuity and 
resistance tests quick' and easy. 

of the tester (Fijr. I) across the "TV' ter- 
minals (with the set off); if ;i full reading 
is obtained, the pack is shorted. If there 
is no "IV* voltage at nil with the set on. the 
recti her Lube may be defective, or a con- 
denser may be shorted. A punctured by- 
pass condenser will prevent a voltage from 
existing across a certain section of the \ol- 
t;ijre divider. A shorted input filter con- 
denser (CU4, CM) will cm use overheating 
of the rectifier tube and power tnms former. 
The plates of a filament rectifier, such as 
the *8*\ will glow also if .the mid-section, or 
output filter is shorted. 



Service Men's 
Notebooks 

(Continued from page 4*28) 

to drop out of its own accord. The sketch 
tells most of the story. 

There seems to he a "knack" iir> winding 
such delicate wire without breaking it; but 
this is easily nequired, ;md after that the 
job is surprisingly simple. 

I undertook the first job of this kind to 
avoid the delay due to sending the unit 
to the factory for repair: but have found 
it to he a very desirable side line to other 
service work. 



Operating Notes 

(Continued front paqe 429) 

New York City called Brooklyn Heights. 
On my arrival, J found the set ''"percolating" 
in a very satisfactory maimer; and a thor- 
ough examination soon convinced me th.it 
the trouble could not be in the receiver 
itself. There could he very little chance 
for the 1M\ coils to absorb moisture: be- 
cause the set was on the side of the room 
opposite the windows, iin d the apartment 
was heated by a hot- water system. 

I climbed four flights of stairs to the 
roof, and proceeded to tear down the old 
aerial, without ecen troubling to examine 
it, and to erect a new. The one I put up 
was 120 feet from pole to pole, ei^ht feet 
above the roof: the lead-in was sixty feet 
of No. 14 heavily-insulated G. E. wire, 



Electrical Opportunities'' 




A full knowledge of electricity, as 
taught in the New York Elec- 
trical School, makes you inde- 
pendent, gives you your choice of 
either a BIG PAY job with one 
of the world-famous electrical 
companies, or a business of your 
own. ELECTRICITY is also a 
stepping-stone to Aviation, Auto- 
mobile Engineering and other 
highly paid professions. 

NEW YORK ELECTRICAL SCHOOL 

21 West 17th Street, New York 



THH 



Here at the New York Electrical School 
you learn, not by correspondence, but by 
ACTUAL PR ACTICE on full-size stand- 
ard equipment. NO HOOKS used. Indi- 
vidual instruction — you can start any day. 
This School owns and occupies two seven- 
story buildings in New ^ ork — the city of 
most opportunities. It is widely known 
as the country's oldest and foremost insti- 
tution for trade training. That's why big 
companies eagerly demand our graduates. 



This biq 61-paoe booklet qives full information about the New York 
Clertricat School rouises and pictures oi the equipment available tor 
your personal use. Send for it TODAY. It's free. 




Every radio worker should join 
the ELECTRAD FORUM. Keens 
you in touch with latest develop 
meitts — helps solve your itaily 
probl' ms. Dues. $5 per year, 
include Unique monthly maqa/ine 
of inestimable value. Write 
DEPT. RC3 for details and 
application blank. 



ELECTRAI) FORUM 

(440 Broadway, New York 



SERVICE MEN 

v BRACH TEST-O-LITE 

C"" - > \. should be in every serv- 

T ice kit, 51.50. 

\ Aluminum Box Shields 
— beautiful silver dip 
| finish, 5"x9"x6" - $1.89. 
Any size made to order 
in 24 hours. 

J All types of adapters. 

\ Tungar tubes. Test Clips 

X and Soft Rubber Caps 

35c. pr. Bud Antenna 
AJ $1.95. Brach Relays 95c. 
» Elkon 1500 mfd. "A" con- 

denser $2.45. 
Genuine Baldwin Type M C" phones, a necessity 
for short-wave reception, $3.65 a pair. 

BLAN THE RADIO MAN, Inc. 
89F CORTLANDT ST., NEW YORK 
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44™ ST. 
HOTEL 

Just East of B'wav 



One of Psew York's 
New Hotels at Right Prices 



A high-class hotel in the very center 
of rimes Square and within walking 
distance of all Shops, Theatres, etc. 

300 Rooms— 300 Baths 
$2.50 & $3.00 per Day 

A Restaurant of Unusual Excellence 
Special Weekly Rates 



10 Tools in One 



Tempered Steel 
Screw Drirer 



A SMALL but handy article which 
serves for every possible need of the 
all-round mechanic invaluable in any 
emergency. 

An excellent combination of utilities for 
thc household— every necessity featured: 
HAM MRU — KNIKE-SITARPKXEK — NAIL- 
1*1 I 1 IK — liOTTIJi-OPENKK SCUKW- 
DklVKK — CORK-SCREW - CAK-OPENEK — 
WEICH-SCALK KULKK TABLh OF 

WEIGHTS AND MEASURES 
lust glance at the illustration and you will 
see how reallv useful this article is. The 
" Ten in One Tool"' is 10 inches high and 
finely nickel -plat cel. 

The new tool is not onlv handy in the 
household, but every TOT K 1ST. AUTO- 
1ST. CAMl'EK, rtCKNlCKER. BOY- 
SCOUT, FISH ER M A X. CA NO E l ST, 
etc., should carry in his bag one of these in 
dispensable combination tools. No SHOP. 
OFFICE, STORE, GARAGE. FARM. 
BOAT, should be without one. PRICE 
$1.00, POSTAGE PAID. 
Be the first one to own the "Ten Tools in 
One" in your own town. 
Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you the same day as received. 

GRENPARK COMPANY 

245 Greenwich Street 
New York, N. Y. 



I Grenpark Company, KC*330 
I 245 Greenwich Street, 

I New York, N. Y, I 

I Enclosed find <1.00 for which please send I 

I nic prepaid your "Ten Tools in One." i 

I i 

1 Name ■ - • I 

i i 

I Address I 

I I 

| Town Siaie.. I 




Cork 
Screw 

Adjustable 
Screw Weigh 
Scale 
15 Pound* 



Can 
Opener 



Weigh Scale 
Hook 



Only 
10 Inches 
High 



Mail 
Coupon 
Send for Yours 
TO-DAY 



soldered to the aerial by means of a small 
alcohol blow- torch, and well taped. All In- 
sulators used were of highly-glaml por 
celain. The lead-in was then brought down 
diagonally across the court, to keep it well 
iiway from the wall; il was brought in b> 
meatus of a lead-in strip, ami taped up well 
to prevent corrosion of the clip. A wire, 
tested for continuity, replaced the lead in- 
>ide to the set. The receiver worked a. lit- 
tle hotter; and 1 Mint departed, satisfied 
I ha I I had dime a per feet job. 

A few days later, the service manager 
Informed me, the customer hail just re- 
ported that the trouble had come up again 
and that, unless the job was completed, he 
did not want the set. I spoke over the 
phone to the customer, who said that it had 
mined I he night before, mid that he could 
now get only two stations. 1 hastened to 
the spot, and found his complaint well 
founded. A neighbors receiver showed that 
there were plenty of stations on the air. 
The tubes were perfect. 

I threw out fifty feet of loose wire in 
the room, ami connected it to the set as 
an aerial. It brought in about seven sta- 
tions, showing that the fault lay in the 
atrial installation. Running up the stairs, 
I inspected my job; everything was still 
shipshape ! 

1 must admit that T had worked vainly 
on that job tor about five hours when, sud- 
denly, the stations began eoniing in, urn. 
by one, every ten minutes. I looked out of 
the window, and silently missed that aerial, 
uilh every thought that can describe an 
aerial in lineoinpli men lory terms. rVcling 
myself beaten, 1 left the house, with tin 
promise to retain tin: next rainy day. 

Three days later, I went back during a. 
heavy rainstorm, ami waited for something 
lo happen. Sure enough, I he stations began 
slowly fading out. I began at the set, ami 
worked my way to the window. Here I 
tore up the lead-in strip ami to my aston- 
ishment, WOK came in like a ton of brick. 
The metal weatherstrip was filled with l 
small pool of water at the base, and testing 
if.. I fmmd it grounded. That was the solu- 
tion, 

1 punched a couple of holes in the metal 
weather strip to permit the water hi drain 
off, and taped the lead-in I rip well. 

Die customer was very much pleased (so 
was 1) and offered me three brand new 
dollar hills. Last, lint not least, the set 
slaved sold! 



LONG-W VVi; imOADCASTS 

RADIO weather broadcasts, by voice, are 
now conducted on each even hour and 
half hour, for the benetil of aviation, on 
these long waves, from the following sta- 
tions of the Department of Commerce: S5> 
meters, K DA, May wood. III., and KDN, 
Hock Springs, Wyoming: 870 meters, WWO, 
l/lcvi-hmd, ()., KVM, North Platte, Neb., 
WKK, Wichita, Kas., ind Kl.K, Heno, 
Nevada; 890 meters, Kt< t >. St. Louis, Mo.; 
!»|. r i meters, K(il>, Salt Lake City, l T tah, ami 
KCT, Cilendale, Calif.; fWa" meters, KIU\ 
Kansas City, Mo., ICSO, Cheyenne, Wyoming 
ami KCW Oakland, Calif.; iiiSO meters, KJ1\ 
Omaha, Neb., and KOJ, Elko, Nev.: 99% 
meters, WWt), Ih-llefontr, l*a.; ami 1,0:15 
meters, WWt , Hartley, New Jersey. 
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Causes and Cure of Interference 



(Con tin tied front /»'•/<! Wi) 



nf I lie building who re 1-1 ic ltiwitU-ast hc- 
i-etver is insUitled, the innihlr should he 
trucinl ilnwii with the ;iul nf fin iiutoimibihr 
and a portable lonp rufcivor of good design. 

An oj>en rtlr is t.o Ur preferred for this 
work; since the hirj;e nttiotmt of iuct.il in ii 
c losed e.ir hotly acts as a shield uml "dis- 
tort the gmpli * f |Kitleni"' of the signal or 
interfering noises. 

An Interference. Pickup Radio Set 
25 showed ?i sehenmtic diagram of a 
regenerative receiver suitable for tracing 
iiitrricmuv. The circuit consists of u loop 
antenna, a regenerative detector, and two 
stages of autiio-fre*pien(;\ amplification. He- 
gr i u- ration and oscillation are root ml led bv 
H .000 1 5-i nf. variable condenser. 

There is nothing mysterious about this 
circuit It is just a standard regenerative 
receiver using, instead of the common "three- 
circuit tuner/' a "loop aerial'* which com- 
bines in its design the action of an aerial, 
a primary, a tuned secondary, and a. tickler 
winding. 

The loop described possesses "directional 
characteristics 5 '; that is, it will receive the 
greatest amount of signal energy when it 
points cither toward or away from the 
source of the interfering signal. This idea 
is illustrated in Fig. 2<>. 

When used in a large city, the loop may 
show limited directional characteristics be- 
cause of the network of power, lighting, and 
traction feed wires resulting in deceptive 
indications. For this reason the location of 
interference is not accomplished by employ- 
ing the directional characteristics of the 
loop, (as used on ships), but by what is 
termed the "intensity of signal'* method. 

L'sc of the "directional characteristic*'* of 
a loop is not generally accepted as the best 



unl hud for locating interference; been use 
I lie loop will point to the nearest cmtifatclor 
which is carrying the disturbance, even i 
though the actum* source may be located j 
miles away, 

How to Use the Set 
Starting from the building where the com- 
plaint is received, place the receiver in op- 
eration. Insert: the headphone plug (which 
autdinat ically lights the tihuncuts of the 
tubes). Set the loop parallel with overhead 
power or lighting lines. Adjust Hie timing j 
controls for maximum intensity (which may 
at times seem to be of equal intensity for 
any adjustments of the controls). Now 
reduce, the volume control until the signal 
is barely nulible and, without changing the 
position of the loop, proceed for ;< short dis- 
tance along the line which is suspected of 
radiating the interference. Take another 
reading: hut this time reduce the volume if 
possible, in order In determine whether the 
source of interference is nearer. This pro- 
cedure is continued until the volume con- 
trol is reduced to its minimum setting. At 
this point I he source of the trouble is usually j 

foiflld. 

If the location seems to indicate that the 
trouble is on a particular pole, it should he 
shaken lightly in order to cause any loose 
wires or devices attached to it to vibrate. I 
In this way poor connections will make 
themselves known by spasmodic and irrcgn- i 
la i' sounds in the headphones. 

ffi at any lime daring the tracing of 
trouble, the lib* men t or volume control has 
to be Increased lo make the signal or noise 
audible, it is fin indication that the receiver 
is being moved away from the source and I 
not toward it; hence the only course to take j 
is to move the receiver in the opposite j 
direction. 



Makers of Radio— Gutslielmo Marconi 
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Company; in December* stations were oper- 
ating between the Isle of Wight and the 
mainland, over twenty miles. On .lime 3. 
]8f>8, Lord Kelvin, the veteran wizard of 
oceanic cable telegraphy, put down a fee 
for the transmission of the first paid radio 
message. 

What others, even before Ma i con i had 
I a kiii up his studies, had seen clearly, was 
tin* principle. What Marconi was working 
out with iiulwnuulcd energy was the appli- 
cation — the creation of a transmitting and 
a receiving system, efficient and triistworthv. 
Marconi, developing the "acrial-and-grouiur 
system, discovered the antenna chain el er- 
istics required for selective operation. In 
April, 1JHK), his fundamental patent was 
issued. 

Previously, however, the work of "wire- 
less" experiment had been extended to the 
stage of ship operation where, obviously, it 
could till a need not otherwise to lie satis- 
fied. Radio Communication was established 
On a routine basis between the lighthouse 
Service on land, .it Dover, and the lightship 



on I he Goodwin Sands shoal, one of the 
danger spots of the r.nglish coast. On April 
28, radio first saved lives by announc- 

ing the peril of a ship, the R. F. Matthews, 
which hail collided with the lightship itself. 
This was the first of the thousands of dra- 
matic events in which radio has averted 
tragedy. 

In the summer of 1899, Marconi's appa- 
ratus was subjected to successful tests by 
the British navy; and, in the fall of that 
year, he visited America lo give demonstra- 
tions which led to a qualilied approval by 
the t\ S. Navy, and to the organization in 
this country of the Marconi Wireless TcJe- 
graph C ompany, a subsidiary of the British 
organization. 

In the following year, while commercial 
rivalry, tinged by national feelings, was 1 
arousing international competition for the 
Marconi companies, Marconi himself was ; 
busily working out the problem of portable 
equipment. He gave demonstrations from 
a steam-propelled automobile, in which a : 
large slicct of copper served as his antenna, j 



"Here at last is THE BOOK 
that we of the Radio profes- 
sion have needed for a long 
time. It is the best and most 
complete handbook ever pub- 
lished" says J. //. Bloo weti- 
thal, Chief Radio Operator, 
U. S. S. B. Steamship "East 
Side." 
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A New Edition 

Complete new chapters on aircraft radio equip- 
ment ; Practical Television and Kadiomovies with 
insinuations for liuiMiiig a complete outfit: radio 
interference: 100% modulation; latest equipment 
of the Western Klectric Co.; the Marconi Auto- 
Alarm Sy>iem; and many other developments of 
the past year. All I his information is added in 
the new edition and, ln>ides. the entire l»ook has 
been brought right up to date with much new 
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the one complete and up to-the-niiimtc handbook 
covering the entire radio field. 

A Handbook 
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20 big chapters 
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Handling and Abstracting Traffic. 
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Prepared by Official 
Examining Officer 

The author. <i. K, ifrerHng, is Radio Inspector 
and hxanttnmx Officer. Radio Division, U. S. 
Dept. nf Commerce. The book has been edited 
in deiail Hubert S. Km Me. for five vears 
lechmcal Kduor of QST. the Magazine of the 
American Radio Relay League. Many other 
experts assisted them. 
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"REDUCES" STATIC 

with Tunable Silver-Plated Aerial! 

Clear, natural reception with interference reduced to a 
minimum is at last possible with SUB-TONE, the 
marvelous new TUNABLE SILVER-PLATED Aerial. 

Less Static — More Selectivity 

is achieved by tuning the aerial to the broadcast being 
received. Increases volume without increase in static. 

SUB-TONE Works on All Sets 

Not a wave-trap, filter or makeshift, but a combined 
aerial and tuner especially designed to meet the 
varied differences of construction in radio 
sets. Sub-Tone is tested and approved by 4 
experts. 
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IT FREE! 
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BETTER RADIO PRODUCTS 

141 West Austin Ave. 
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to tiic hotels which served as his tempo- 
rary headquarters. 

But, while l hundred or two hundred 
miles remained the Hurt of "wireless," it 
was obvious that the full possibilities #f 
Marconi's system were not yet developed. 
The inventor erected a station, linger than 
any before designed, and took ship for St. 
Johns, Newfoundland. Here, on December 
12, 1901, he sent up a kite carrying a tem- 
porary aerial line, and at half-past twelve 
in the afternoon (four o'clock, English time) 
heard the three dots of the letter 4t S" re- 
peated again and again from the sending 
station at Poldhu in Cornwall, some two 
thousand miles away. The Atlantic had 
been spanned by radio! Within a few days 
more than a year, transoceanic communica- 
tion had been opened between I'nldhu and 
Cihiee Bay, Nova Scotia, between which otti- 
cial greetings from the governments ot 
Great Britain, Canada and the United States 
had been interchanged. 

It is not within the scope of this article 
to urinate the later history of the technical, 
the commercial and the financial develop 
tuent of radio; we may only say that Mar- 
coni, since the days of his more picturesque 
triumph", has continued to work steadily 
and energetically in the application of sci- 
entific principles. His achievements, though 
bitterly contested by commercial rivals, met 
with the recognition of the world. Among 
the most cherished of the honors heaped 
upon him were those given by bis own coun- 
trymen, including bis fellow townsmen. In 
I!KW he was awarded the Nobel prize: in 
1915 appointed by King Victor Emmanuel 
III to a seat in the Senate of Italy, a body 
of men chosen for life for their distinguished 
services. 

In his earliest experiments, like his prede- 
cessors, Marconi had used ultra-short waves. 
Under the conditions of commerce, longer 
waves were found most dependable; and in 
the mind of most radio men, short waves 
were considered suitable only for the play- 
things of amateurs. Marconi, however, held 
fast to the idea of their utility; the fact that 
waves, as Hertz had shown, could be re- 
flected, led to his development of a direc- 
tional system, introduced in J 905. Krom this 
have been developed, first the "radio light- 
house introduced by him on the English 
coast, near the scene ot bis early experi- 
ments: and later, the "beam stations,* which 
focus I heir short-wave signals, like a search- 
light, by "reflectors" composed of parallel 
wires behind the transmitting aerials, and 
of which a great system now links the con- 
stituent nations of the British Empire. 

For a number of years, Sena tore Marconi 
has conducted a large proportion of bis per- 
sonal experiments in the elaborate labora- 
tory with which be has equipped the yacht 
in which he t;ikcs extensive cruises. Here 
we may picture the great inventor, listen- 
ing awhile to the merriment and melody of 
the continents, the luiils and greetings of 
the sea, which is no longer silent and mys- 
terious; and, perhaps, turning an attentive 
ear to the cries of a ship whose crew are 
being snatched from death by the instru- 
mentality of the devices be has created. 
Here, then, we may leave him in the pride 
of past achievement, with the hope that he 
has much more to add to the creations which 
he has alreadv made in the realm of radio. 
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Troubles in Mass Radio Production 



{Continued fmm p<njt> 



ffii lut'oiiu's \t i ! \ s* i ions (lui'inir pint i.u-U d 
jm'i-Ii kIs nl r.nnt.ill, ulun tin- lniuiulil\ ol 

t lit* ill!" ' llltuiMIH S IHVllh ll>0' /f . 

II j's not iuTfss ( n\ (,» on into dt'liiTIf lint 
\\t* may nirr* l\ nunlion Hit; w<l!-knn\\u ihh**1 
for properly iiirpivj£iwitin^ transformer 
winding and tliOM" of rlinkcs ami power 
I runs formers. In tin 1 power ti'Ji us formers 
ami chokes, omul impregnation is ueees.sary 
in order to safeguard ajfuitLst breakdown 
tinder the Iiijrh voltages eneountered in these 
eoils; while, in A.F. 1 nuts formers, the main 
rea.son is \ 0 prevenl eleetrolytie net ion. 
Tills, when iiitii.st ii re is present, eals away 
the wire, and soon results in an "open" 
eoil. 

Mass Production Problems 

Another important ran.se of variations 
in receivers is a i nailer of rie.Mpi. For 
example, with a completely-shielded screen- 
jrrhl luhc circuit, the grounding system is 
of extreme importance. It is common prac- 
tise lo Imild reechers upon a ]»ainted chas- 
sis, the paint l>ein;r s**ra|H'il off where ground 
con neet ions arc to he made. 

The ditlieidly wilh this practise is thai 
it involves human frailties. When receivers 
are k'hijr made at the rate of a thousand 
or two thousand a day, it is evident that 
the man who is doing the "spot -facing' may 
miss one or more of the places to he spot- 
faced, in ipiite a tew eh asses. As a conse- 
quence, the ground connection at those 
points may or may not he good. Jf it is 
good at the factory, and passes the inspec- 
tion tests, it may clmngc during shipment, 
because of the jarring; and, when tin 1 dealer 
or customer gets the receiver, then- may he 
no ground connection at all. The set then 
may cither oscillate or he "ilea* I/* A good 
ground svstem is most important, in screen- 
grid sets* in order to prevent oscillation. 
On account of this there is a growing ten- 
dency to use cadmium-phi ted chasscs hi- 
st em I of painted, sprayed, parkcriy.cd or 
other surfaces which arc non-conducting. 

Another cause of difficulties, also a mat- 
ter of design, arises in connection with the 
theory of 'Vanse and riVecC For example, 
there an- many places in radio receivers, 
where small changes may produce large 
effects. \Vc generally speak of such con- 
ditions u< "critical." In neutralized cir- 
cuits, fin- instance, in which things such as 



in.olMpi.de shielding or grounding, or ini- 
ptop< r pbiiMinent id' parts occur, tin- effect 
in ,\ be sin h is to make the adjustment of 
the neuti.ib/ing condensers entirely ton 
*Vi -Iticil.- As n result, it is dilliciilt to keep 
them in adjustment, when other changes 
which we cannot avoid are occurring; as for 
example, changes of tube constants with the 
strength of signal, regulation of the power 
supplv, etc. 

Again, in screen-grid sets, it is possible 
to obtain a stable condition by permitting 
the feed-back currents of the various stages 
to ••buck" each other. This involves all In- 
complete grounding system; ami it has been 
found that the receiver con be made stable 
with only a small amount (and correspond- 
ing reduced cost) of U.K. hv -passing. The 
reduction id' the cost is cjnilc a temptation 
to use this method of attaining stability, 
but the method i.s more or less dangerous; 
since, if any of the few remaining ground 
eonneet'ons become imperfect, the balance 
between the feed-backs will 1m* destroyed 
and oscillation will result. 

As another example, balancing schemes 
are often used in power-supply circuits, in 
order to keep the hum down. Some of 
these schemes work out very successfully; 
but others ;irc not quite so successful, he- 
cause of their critical nature. 

And so we might go on and on, describing 
one trouble after another, for there arc 
plenty. lint you must not get the idea, from 
this article, that no commercial radio sets 
are any good. What we are trying to bring 
out is that, in large-scale production, there 
arise troubles of which the average radio 
Service Man is not aware, ami which, quite 
often, do not really interot him. It is quite 
possible and practical to avoid all these 
ditlicultics but, unfortunately, things such 
as these arc learned only through experi- 
ence. 

It is not possible, when building sets at 
the r;de of a thousand or more a day, to 
hunt for these ditlicultics in in cry set; for 
this would involve an enormous hihor cost 
:ind dri\e the price of the set sky-high. 
The remedy is to so design the set, ami to 
adopt such practises in manufacturing, that 
slab ditlicultics do not arise. It is not well 
to economize too rigidly. An ounce of pre- 
vention is worth a pound of cure, in radio 
manufacturing as well as in medicine. 



New Developments in Short-Wave Radio 
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Tin- possibility of adopting tin's method for 
amateur use docs not Imply niMiiinoiuit ;ihlu 
difficulties; tot- the .uittnmis may be spaced 
as rinse as 1.000 feet or even less, find ex- 
periments h.i\o Ihu«ii combated whieb show- 
that two u-Had* help materially in this work. 

Screen-Grid Transmission 
Technical dcvclnpim nts in shoit-w.m 
transmission have lucn nuineions. Perhaps 
one of the greatest cord ribut ions to this 
phase of transmission is the dc\i4opim nt ot 
tin- four- clement or s< reem-d-grid transmit- 
ting wicuum tube. A problem which com- 
pletely b fflrd engineers and hampered the 



success of short-wax c transmission has been 
tin- tnqiiont "swinging" or changing fn 
waxehngth of sign.ds, which made it neics- 
sary for the receiving operator to k<-cp his 
hand eonst.iutU on the tuning control, in 
order to hear the sign d eontinnoiish . 'Ibis 
trouble has now be* u pnteti<vt]|\ Htm ma ted 
in the mwest types of transmitters by the 
application to the system of transmitting of 
the screen-grid tube, which i's primarily dif- 
ferent trom the ordinary three-element 
transmitting tube in that it contains two 
••rids 

One is the regular control-grid, regulating 
the Mow of electrons between the tilamuit 
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IN YOI R SPARE TIME SELLING 
Ex Libris — Beautiful Bookplates 

Definition from Dictionary: 
(Ex Libkis: from the books of — an in- 
script ion often printed on a card, called 
a hook plate, with the owner's name, and 
pasted in a book.) 

Here is an opportunity for everyone, 
regardless of whelher or not you have 
selling ability. You can make extra 
dollars in your spare time. Ex Libris 
(Beautiful Bookplates) sell rapidly and 
in large quantities— members of the 
family, friends and relatives will buy 
these bookplates without hesitating. 

These artistic Duo -Tone Bookplates, 
illustrating old woodcuts ami engrav- 
ings are reproduced on anti<|Ue-t int 
vellum paper, with name imprinted. 
They insure ihe owner against loss of 
cherished volumes and show the pride 
taken in a personal library. 

Ex Libris (Beautiful Bookplates) sell 
at $2 up per hundred with name im- 
printed. Write for our special profit 
plan of selling— or send 10c. for speci- 
men and illustrated catalog of our 
unique series. 

1SKOR PRESS, Inc. 

286 FIFTH AVENUE Dept. <) NEW YORK, N. Y. 




i mo NEW in construction and furnishings- 
1 O / O OLD in hospitable traditions. 



1930 



Umi^Ni it f 



mm. 



Famous for its home-like atmosphere. The 
SEASIDE is ;i rare combination of i thoroughly 
modern hotel and a great private home with 
your friends about you. The SEASIDE'S cuisine 
is famous; the porches and open and 
vita-glass enclosed sundecks invite you. 

A few days spent here during the winter 
months will help \ou to keep fit in brain 
and body. The mildest weather north of 
the southern resorts, open golf through- 
out the year and no snow. Watch the 
reports of temperature of various cities 
and compare Atlantic City to them. 

COOK'S SONS CORPORATION 
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FREE BOOK. Start little mail order business. 
Madwil. 27A-74 Cortlnndt Street. New York. 
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National Service. 3937 Marburg, Cincinnati. Ohio. 
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BOOKLET OF EXPERIMENTS and chemical 
catalog. 15c. General Chemical Company, Box 
397. Reading. Penna. 
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N V. 



INST RUCTION 
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Write now for free booklet. •"Why the Radio 
Doctor?" Dept. C. 131 Essex Street, Salem. 
Massachusetts. 

1 EARN TATTOOING. Instruction catalog, dime. 
Miller. N431 Main. Norfolk. Virginia. 
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P\TEXTS — Time counts in applying for 
patents. Don't risk delay in protecting your 
ideas. Send sketch of model for in si rue- 
tions or write for free book, "flow to Obtain 
a Patent" and ' Record of Invention'* form 
No charge for information on how to proceed. 
Communications strictly confidential. Prompt, 
careful, efficient service. Clarence A. O'Brien, 
Registered Patent Attorney. 343 A Security 
Bank Building (directly across street from 
Patent Omce), Washington, D. C. 
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I POCKET RADIO. Clear Reception. Satisfaction 
' GUARANTEED. $2.00. Particulars FREE. Dis- 
| tributors wanted. Neil II. Taskcr, South Sixth 
1 Street, Sliamokin, Penna. 



and the plate or anode of the tuhc; while 
the other serves as a shield or screen, and 
confines the field of "electron activity. The 
purpose of Hit* screen-grid is to protect the 
plate circuit from the capacity effects of the 
con I rol-grid circuit and, vice versa, to pro- 
tect the control-grid circuit. It does this 
while, at the same time, it allows elections 
which are emitted from the filament to pass 
through Hie tw-o gp'ids freely and an retarded, 
unless the control-grid is made either posi- 
tive or negative. It prevents feed-back in- 
side the tube, permitting ils use as a power 
amplifier in transmitting circuits. It pro- 
tects the master-oscillator from capacity 
changes in the antenna. Its other advantage 
lies in the fact that it makes neutralization 
unnecessary. 

Eliminating Recurrent "Hums'* 
Another important recent development in 
short waves relates more particularly to the 
receiving apparatus itself. This has to do 
with the receiving tubes used in the reeeiv 
ing set Itself, How many of my readers 
have been troubled with niiexplainahle het- 
erodynes, when passing over the very short 
waves r It has been found that these are 
often generated within the vacuum tubes 
themselves; not always in the radio-fre- 
quency amplifier and regenerative detector, 
but sometimes in the audio- frequency and 
power t ul>es of the set. And the coupling 
circuits (or timing circuits) for this inher- 
ent Oscillation that litis troubled us fur so 
long nre the filament circuits! Especially 
when the circuits use A.C. tubes, and vol- 
tage balance is obtained by a potentiometer 
arrangement across the filament. 

This has also been an explanation of some 
of t he queer and unexplainable ''hums*' that 
have appeared when we tune down to the 
lower wavelengths. What actually happens 
is this: the resistors and wiring of the fila- 
ment circuits may have enough inductive 
effect to produce a tuned circuit through 
the tube when the com I lined inter-electrode 
Capacity is placed across it. through the 
plate and grid circuits. When the timing 
circuits — proper — of the short-wave receiver 
are varied through the frequency bands 
occupied by these pernicious oscillations, a 
loud hum is heard in the telephone or loud 
speaker. It is interesting to note that the 
author discovered this effect on a long-wave 
receiver, some time ago, when investigating 
the complete frequency components of the 
radio- frequency and detector stages. Hap 
pily, the trouble can be easily remedied ami 
any short-wave receiver freed from this 
trouble in a very simple manner. 

In the accompanying diagram (Fig. I) 
is shown the filament circuit of a type 
beater tube with the usual potentiometer 
arrangement. The ordinary remedy would 
be to use what is termed a non-inductive 
potentiometer: but this does not seem to he 
entirely satisfactory, probably because the 
filament wiring may have the necessary in- 
ductance to cause resonance. The easiest 
way seems to be to shunt one side of the 
potentiometer winding with a large capacity 
that will lime the local oscillation away 
from the usable short waves. It has been 
found that a capacity of from ,00o- to 
.Ol-n if. is sufficient to raise the wavelength 
out of the short-wave spectrum; and then 
all recurrent bums and heterodynes disap- 
pear and cause no further trouble. 

This is something that the regular Service 
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Man and professional set builder will do 
well to keep in mind on his short-wave re- 
ceivers when trouble of this kind makes its 
appearance, as it almost always will. The 
nirreeted circuit arrangement is also shown 
with the by-pass eondenser (Fig. '2). 

And so we ran see that it is not only in 
the bi<r things that short-wave radii) is 
ifrngressinjr. .Many of the most important 
developments in this tield are seemingly 
little details^ unobtrusively aeeomplished in 
the great anil small laboratories of the 
world by painstaking labor and tedious re- 
sea reh. Thus it has been with the quiek de- 
velopment of the short waves from the play- 
thing of amateur experimenters— to whom 



a large portion of the fitful results must be 
accredited — to many systems of communica- 
tion and control which promise to bring 
every spot on earth within calling distance. 

(In the April issue of Kauio-Ckait, Mr. 
Cockaday will continue bis description of 
the newest developments in short-wave radio 
reception and transmission, with special 
reference to transatlantic communication, 
both point to point correspondence and 
broadcasting, which is making it possible to 
hear European programs in this country. 
He will deal also with the remarkable ex- 
tension of radio Fncilifics in aviation, one 
of the most striking developments of the 
past year. — Editor.) 



Short-Wave Transmitter Design 



(Continnetl from patje WJ) 



filter, and gives excellent results if properly 
operated. The solution, mice the plates haw 
been formed, will last for Several months. 
The distilled water is decomposed by chem- 
ical act ion and evaporates; so that I he water 
must be replenished. The rviipomtion m.iv 
be greatly reduced by the use of a thin 
film of some heavy oil on the surface of the 
solution. Ordinary animal or vegetable (tils 
are "emulsified" by borax and will not serve; 
para (line oil is good. 

Rectifier leads should not be run near the 
transmitter; all sorts of peculiar frequencies 
are set up in a sparking rectifier and these 
often "modulate" the transmitted frequency, 
giving a very broad signal. These fre- 
quencies, also, may find their way into the 
A.C. lines and cause trouble in general. 
Rectifiers will often spark when working in 
spite of all one can do; placing the rectifier 
in a well-shielded case con toning the filter 
will eliminate this trouble. The shield should 
be grounded. Ordinary wire netting used as 
i shield reduces t lie interference greatly. It 
should he remembered, however, that spark- 
ing is no sign that a rectifier is operating 
properly; and, for best results, use enough 
jars so that the voltage across each jar does 
not exceed about thirty. 

There are two connections for rectifiers 
in common use; these are shown in Figs. 5 
and (>. The bridge system, shown in Kig. u\ 
requires no tap on the transformer and is 
the more convenient of the two. 

When a rectifier is new it o tiers very little 
resistance to the passage of current and so, 
when first connected, it may cause the trans- 
former to heat. The primary transformer 
current should be cut down to a low value 
by using a ballast resistance, such as a jar 
of salt water, connected in series with the 
line. As the rectifier forms, the distance 
between the electrodes in the salt solution 
may be red need and finally the jar may be 
removed. Use a large jar with plenty of the 
solution, and see to it that the transformer 
is not heating. 

I\ r fteri ment s indicate that chemical recti- 
fiers fail to fit fiction xchen the solution be- 
comes heated; consequently plenty of plate 
surface should be allowed for a given cur- 
rent. The following table gives convenient 
data, which may be used in rectifier design. 
For intermediate voltages and currents, use 
intermediate values: 



KFCTITIER DATA 

Aluminum Total jars 

Plate and lead (Ihidae 

vol fa tie plait areas connection) 

:150 V/ z sq. In. 24 

500 % iy z rt ® 

750 \\ " " 48 

iooo $y s " i*o 

These values allow plenty of surf ate for 
overloads. One may, of course, originally 
design the jars so that any voltage up to 
1000 may he used by adding the required 
number of jars. 

Filtering the Plate Suppl\ 

All sorts of filters are suitable; but a 
system which works well comprises a large 
choke, in series with the positive side of the 
transmitter input, ami a condenser connected 
directly across the plate supply on either 
side of this choke. Ford coil secondaries will 
serve, but their resistance is high; two or 
three of them connected in parallel will give 
good results. The coil vibrators should be 
screwed down, and the primaries left uncon- 
nected. The condensers, of course, must 
withstand the plate potential and, the. larger 
their capacity, the better. 

For general use, an arrangement which 
will give satisfactory results is shown in 
Fig. 7. With the known plate voltage (as 
given by the manufacturer) that is to be 
used, find the number of jars and plate area 
from the accompanying table, and construct 
the rectifier. (Notice that it is necessary to 
have the number of jars divisible by four; 
so they may he conveniently arranged in 
the bridge.) Arrange I lie jars in a box, 
which may he shielded, as described, allow- 
ing room for the filter; the capacity of the 
condensers will depend upon the number 
available. Vsc commercial borax, and put 
enough in the distilled water so that some 
remains at the bottom; that is, make a 
saturated solution. Pour in the clear solu- 
tion and "form** the rectifier as described; 
a "forming'* circuit is shown in Fig. 8. The 
power may now be connected to the oscil- 
lator, the positive lead going to the plate. 

An efficient oscillator of constant fre- 
quency, a well-rectified, well-filtered, plate 
supply, and a good antenna system, allow 
one to enjoy Amateur Radio. 
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Gentlemen: 
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Ail-American Day-Fan 

Colonial Workrite 

Amrad Sparton 
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Garod Kennedy 
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Name 



Have hiiniIre«N of t]«e<. Ewnj amateur «!iouM liavc two 
or ihw of ilH'^o amplifier* in his laboratory 
A FEW USES FOR THESE UNITS 



Locating Hum 

(Con tin net! from }wtje \ 12) 

A large lenkage current causes rapid de- 
terioration of flu* condenser .nicl ruins flu; 
operating I'llii'iiNiry. Now, in connect inn 
with litis action, we must state that a certain 
form of satisfactory opt ration is secured Jit 
the start, even though the a ;i I i u- of leakage 
fit n't ii it. is greMtcr limn normal. However, 
as the period t » f usage lengthens I lie detri- 
mental effect of the leakage current mani- 
fests itself m nt I the unit heroines unlit fur 
further use. Tins explains the reason for 
unsatisfactory performance alter a period 
of tinir. With respect to tliis period of 
operation, a elose observer will note that 
the percentage of hum, as discerned hv the 
ear, increases gradually until it heeomes 
tleeidedly annoying-. 

It: is possible that the hnin is not due to a 
defective rectifying clement or u defective 
filler condenser. Instead, it may he due 
10 nn open in the circuit connect inns between 
the litter condensers and the remainder of 
the circuit. An open in the rectifying cle- 
ment or in the circuit between the rectifying 
element ami the filler chokes, or at sonic 
point carrying D.C, would be evidenced by 
failure til the complete unit; since tin* path 
of the D.C. current: and voltage won hi be 
open. We have experienced failure of liltcr 
condensers more frequently than an open In 
the circuit of a defective rectifying clement. 

To determine if the I mm is in the ' V 
eliminator, it is necessary to replace the 
eliminator with a storage battery. If the 
hum disappears with the battery supply, the 
hum is in the eliminator. Replacement is the 
onlv reined V. 



12 PAGE INSTRUCTION BOOKLET 

remaining fmswiIvih unci iiia*;ram* for innumerable ii.«e *. 
tutnUheU with each unil. 
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ohm: 5(toim1- 4^^p 
ury. f»5 MltNK. 
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n- I have iiMlii-al?*l. 
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for 2: *2.r,0 f»r .1; $3,211 for -J 
P. C. Mkronhone Transformers at $2. 
When ileli»eivd I will pay the mwtuiuii the cost of the 
It* nt* -lieiiiied I Ins |x>stage. 
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The Cooperative 
Laboratory 

(Co nl hw fil from pope lof>) 

Automatic Coupling Systems 
Other arrangements. to<», have found their 
way into commercial production and then 
almost us promptly disappeared ngattl. 
Anions these were the variable-coupling 
systems known by the names of sonic of the 
men who sponsored them. Some of yon 
will recognize the names of Lord, and of 
the King or the Karas ''EqtlAiuat.lc." Some 
of tin- early Zenith receivers employed a 
variable coupling system: anil one of the 
talher recent 1 latnmcrl uml-Uohcrts circuits 
ntll1y.es a similar idea. The variable coupling 
was usually obtained by ri iiiechanicnl con- 
traption appended to the rotor shaft of the 
condenser; so I hat the primary was brought 
into closer relal ionship with the secondary 
coil at the long wavelengths. When the 
pinged tuning condenser became a necessity, 
the mechanics of a variable coupling became 
too complicated ami costly. It fell by the 
wayside. 

II would not be fair to pass from this sub- 
ject without mentioning the so-called Loft in- 
White circuit, designed to accompli sit eejual 
R.F. amplification over I he broadcast band. 
The essentials of this are shown in Kig. 7; 
it is apparent I hat it comprises a combina- 
tion of inductive and capacitative coupling 
wherein the deficiency in gain on the long 
waves, due to inductive coupling, is offset 
by n gain in coupling at the long waves 
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Mi rough the condensers C. Some of the fust 
Attempts to commercialize this did not meet 
with overwhelming success; but the idea 
looks good, Mid we should sec more of this 
in the future. 

Now, jjfl of this luis heen leading up to 
something, Thysc articles of research are 
never compiled with only an historieal 
motive: records of p;isl performance .ire 
extremeh necessary, to indicate an intelli- 
gent procedure for the future. The circuit 
which we wish to propound was lirsl used 
in a variation of the Inverse Duplex (dis- 
closed in Q$T Magazine some time ago) 



hut, until now, has never been worked out 
to npply to a straight radio- frequency cir- 
cuit. 

This idea produces almost equal K.F. 
amplification at remarkable selectivity; it 
is a circuit wherein the gain on long waves 
is obtained by automatic regeneration, ob- 
tained through ;i simple electrical filter* 
There is nothing complicated about it. The 
hare elements are shown in Kig. 8: for the 
time being, we have chosen to eall this the 
** Kilter Kecd-hack" circuit. 

The next issue of Uaiho-Ck.vpt will give 
more information on this interesting circuit. 




DETECTOR 



Ground 



grimes filter 
feed* back-circuit 




2.5- MILLIHENRY 
R.R CHOKE. 



10,000 OHMS 
RESISTANCE 



Fig. 8 

Here zee have the circuit propounded by Mr. Grimes, strhich equalizes the amplification by regenerative 
feedback through the capacity, resistance and inductance jthotvu. Details of its operation zvilt be 

given next month. 

Reception with a Radiovisor 

(Continued from page 



ifiar with the problems of working: weak and 
fading short-wave signals. 

A receiver with a sensitivity of 100 mic- 
rovolts per meter will probably l>c more 
satisfactory than one of greater sensitivity, 
been use of its lowered susceptibility to in- 
ductive interference. To those not familiar 
with comparative sensitivities as expressed 
in terms of microvolts per meter, it may be 
explained that t he present-day broadcast 
receiver wilh screen-grid tubes has a sensi- 
tivity of about 10 mierovolts per meter, Or 
ten times that recommended for the radio- 
vision receiver. 

(In fact, some of the latesl radio sets 
achieve a "sensitivity" of I microvolt; or 
100 times the pick-up recommended for good 
piet nre reeepl ion. — bUHtor.) 

Another source of poor results with radio- 
vision may he traced to the audio amplifier 
oul put. Experimenters have been working 
with the '71 A power tube; yet we have found 
that the output of such a tube, namely, 0.7- 
watt, is insufficient to operate properly the 
usual neon lamp. The *45 type power tube 
is essential. 

The usual neon lamp requires 1.5 watts 
of nndistorfed input for good response. 
The voltage of the output circuit should be 
around 20U volts I).C\: the A.C signal 
about 50 volts It. M.S. on the neon lamp 
proper. 

Scanning Disc Faults 

The scanning disc is another source of 
pour results. Most of the scanning discs 
now available are inaccurate; that is to 
say. the holes are badly located, so thai they 
fail lo weave a satisfactory pattern of hori- 
zontal, closely packed, luminous lines. Many 
of the discs arc not mechanically true and 
therefore, wobble, causing further distor- 
tion of the image. \ scanning disc or drum 
should he made with watehnmkers precision. 
The holes must be laid out on an "engine 



lathe." The inexpensive discs, which have 
been available on the market in the past, 
are hardly satisfactory for good riitlio vision 
pictures. The advanced experimenters have 
even gone to the extreme of having their 
discs made in Switzerland, by skilled machin- 
ists accustomed to precision work. 

The accuracy of a scanning disc can he 
readily checked. If the neon limp is fed 
with unmodulated or pure 13. C (such as that 
from batteries) and the disc is rotated, 
there should appear a more or less solid 
and glowing pattern. If black streaks ap- 
pear, it is certain Unit there are 
inaccurately-placed holes in the disc. 

Maintaining Synchronism 
Another source of poor results is the driv- 
ing motor. Obviously, to weave" a Satisfac- 
tory pattern, the scanning disc's speed must 
correspond to that of the transmitter. It 
must he in step, or in perfect synchronism. 
I or the present, the simple expedient of 
"synchronous" motors/* operating on the 
same A.C. power system, is depended upon 
to keep receiving and transmitting scanning 
systems in step. 

Kvcn with a synchronous motor and the 
same power system, it is often necessary to 
"frame the picture'* in the vertical and 
horizontal planes. The vertical or up-and- 
down fry tiling, necessary when portions uf 
two pictures appear one above the other, is 
accomplished by snapping the motor switch 
one or more limes. The horizontal, or left- 
to-right Ir oning, is achieved I v shifting 
the neon hunp's cover, or the motor frame, 
to alter its relationship to the scanning disc 
or drum. 

Where the receiver is (a) on a different 
power system than the transmitter, or (b) 
must be operated on direct current, or (c) 
with a ball cry motor, it becomes necessary 
to employ electrical or mechanical synchron- 
izing means, manually operated. A variable- 
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i,lS.t. ihcrt^t inrtfco.! all f«r $1.00. ^Vi^in o\« 
can read one's mind to » dot, by only looking tn «™ 
of partner, ehum. sweetheart, etc. l'r;.l<edby Xew ^orK. 
l!oston r Montreal Police Chiefs: roUeccs; Thuraton, ltlack- 
stone, fcf. If fake, let them arrest u.c 

A. H0N1GMAN, Dept RC-3. 5116 Clarke St.. 
Montreal. Canada 



speed iiihIim' wild \ a riahlc-spccd i mil ml and 
push-hut ton accelerator ( >fintl-ci nailing Hit- 
series resistance in the motors suppK line)., 
or again :i /We/ /mm tieh't 1 1 1 1 1 e;in lie aimed 
iiwny from the eenler shaft of the t'rte- 
t iiriiiti^r scanning disc, tuny he rcsorlid In. 

The lli'iMi lamp is ;i further point* of 
fail nre, Many poor neon lamps which i illit i 
fail tn glow uniformly over their entire pl.tte 
Siirfait.nr are insensitive tn enrrenl changes 
i»r iiiM'fulatiiiN, li ne appeared on the market. 

What Are the Tests for "Detail"? 
With the foregoing considerations noted, 
the question arises what constitutes good 
te!e\is : nii rt t e|»ti<m ? ,\s in simrnl broad- 
casting, it is c II 111 i^i 1 1 1 tn discuss com pa rat i\ e 
merits in fh< ahm $tff' i>f tfimnfifafivr ,s/«oo/- 
a nh. 

In t hi r Jenkins transmission and reception 
tests, we have certain standard photographic 
films, in which the rcprodncl it in of various 
details serxes as a gauge of the decree of 
fidelity we obtain with different apparatus 
and arrangements. 

Thus, in mir " l$ig Fight" silhouette film 
frequently broadcast, we watch for Hit* ropes 
of the ring. If these ropes appear, we are 
satisfied with the detail; e\en with a rela- 
tively jMMir receiver and radio* tsor, the 
ordinary figures show op well, lnterfereiiee 
appears as eltmtls in the background, A 
faulty scanning disc or drinn show s up as a 
streak v picture. 

In onr half-tune pictures, such as a close- 
up of the human face, even a poor receiver 
and ratlitix isf n* will give a fair outline of 
the face ami will depict the hair; if trans- 
mission ami reception arc g I, the eye- 
brows, eyes and month can he made mil. 
If conditions are ioV»'/, the month ami even 
the th'tnU uf the Utth are re fireseal etl, 

Great stress has hecn laid on pictures of 
smoke issuing from a man's mouth or from 
n lighted cigarclle. Smoke, as a matter of 
fact, televises well; so that this feature is 
no indication of good radio vision results. 
Also, moving objects arc popularly looked 
Upon as d illicit It to reprotluee; whereas the 
opposite is t rn«* in practice. A still object 
| bennies conspicuous ami separates itself 
itself from the background only when it 
begins to move. It is the still objects that 
usually lack detail. 

In our laboratory work, we have developed 
a "cone design,*' made up of a number of 
stripes which hrpcr to a point at the top 
(Kig. 1). Hy .scanning Mich a design from 
the base to the apex, it becomes possible to 
test tin* frequency cut-off of the transmitter 
and receiver. At first, we could go only 
ahold half way up the cone; when the lines 
would simply he solid black from that point 
up to the apex. Today, we go nearly up 
to the apex, with the small remaining por- 
tion in solid black. 



MARCONI'S ANNIVERSARY 

ON December 12, the twenty-eighth anni- 
versary of his first radio reception 
across the Atlantic, Sena tore (oiglichno 
Marconi broadcast a description of his ex- 
perience through the short-wave station 
(35SW (which is in the Marconi w*orks at 
Chelmsford, Knghmd) for the benefit nf 
American listeners. The address was picked 
up by many short-wave listeners direct; as 
well as rebroa dcast by stations for tile regu- 
| Jar broadcast audiemc 
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THE .MOON 
CONQUERORS 
By /?. //• Rowans" 

Mr. Romans is a modern Jules 
Verne and his story of two planets 
will undoubtedly rank with the 
"Shot Into Infinity'* as one of the 
best interplanetarian stories of re- 
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The Inventor and His Patent 



(Con l in ne*1 from pmjt |.">1) 



The following (lutes wrrr inpirtl from 
livr patents scKcvtcil Jit ruiulmn from tin- 
issue of the* year 

Allmvunee 
Filing Date \ht\v rime 
M;iy !l, Apr. % 1^7 !\rs. Mum. 

Apr. 7, 1922 miihi" 5 «l 
A up:. KWJ s.uue t S 
Fell. 18, l!)*Ji same H 2 
Feb. 15, iU-J(i same 1 2 

Total 20 *J:i 

A vera m 1 l 

The average arrived at in this way, in 
round numbers l years 5 months, closely 
approximates Senator Kin^s average, 4 
jesirs (> months. 

The variation in the "prosecution times" 
of different patents is indicated by the dif- 
ferent periods for the foregoing examples. 

The average time of prosecution changes 
and, in general, increases from year to year. 
Around 1927 the time of prosecution prob- 
ably was longer than any prior time in the 
history of the Patent Office. Early in that 
year, a drastic step was taken to reduce 
the period by cutting the permissible time 
for responding to an Office action from 1 
year to (> mouths. 

What is the prahibilil if that a patent will 
he oh fa had after it. Ims been, applied for? 

Tlu 1 answer to this question is decidedly 
an npproximation. The report for tint one 
year has been investigated, 1925; this con- 
tains a list of applications and patents 
granted on those applications from the year 
I8H>. A rough approximation shows that 
at no time has the ratio of patents granted 
to applications lileil been greater than 75% 
or less than \\ r /e. In general, the ratio docs 
not greatly vary from 511'/* ; the probability 
that a patent will he obtained after it has 
been applied for i* "fifty- fifty." In other 
words, of two applications hied, one will 
mature into a patent. 

la atnemU what is pa tent aide.' 

The Uevised 1 1, S. Statutes instruct the 
Patent Office that arts, machines, manu- 
factures and compositions of matter are 
patentable. One may call these **coiitri- 
\unces", if he so \vfc*lics; or one may call 
them "conceptions emanating from the 
mind.*' Most people prefer to call them 
"inventions." 

One prerequisite must first be present be- 
fore one of these inventions is patentable — 
newness or novelty. 

What j\n an invention? 

This question may lie revised to read: 
"What kinds of physical objects and proc- 
esses ui.n be eddied inwntionsr*' 

**** an Invent hiu ** is something practic- 
ably litltFJuiblc in in industrial art *V* 
( Uohotts on Patentability of Inventions and 
Intfi pit t/itiou of Patents, V. 1, p, .1) 

"An tiivontJon consists of /in integral 
group of eooper.int inslHumnt.ibtus, each 
of winch performs one or more functions 
which unite with functions performed h\ all 
the other cooper* nt* to produce conjointly 
an industrially utih'zable resultant f 
(Robert* V I, p 34$) 

All of which leads, more or less, to the 
definition that an invention is a combination 



of inst r n t t tt utalities or elements. A step in 
,i method, a chemical in ;i compound, a lever 
in a machine, or a lens in a eamer;i these 
arc instrumentalities. 

A mere aggregation, such :is an assort- 
ment of pencils, is not a combination and 
cannot lie made the subject of a patent 
under ordinary circutnslauees. However, a 
pencil with a lead-feeding means on it may 
be a combination, and may be made the 
subject of a patent. 

Invention* must have ro mute read value. 

The industrial connotation of patents 
should not be omitted. While not neces- 
sarily intended for consumption by indus- 
try an invention should be utilizahlc by 
industry. That is, an invention should have 
some commercial significance; unadorned 
scientific discoveries cannot be made the 
subject matter uf a patent. (An optional 
definition of invention is that il is the 
proper subject matter of a patent.) 

Is a model required? 

The answer is "No;" but this should be 
qualified by the statement that rarely, the 
Patent Office docs call for a model. 

If aw lonff does a patent run? 

The statutory period is 17 years. 

Van it he renewed at the end of that 
time? 

At the end of 17 years the patent monop- 
oly has expired, and the invention belongs to 
the public. As a rule, no extension of time 
is permitted. Kxtensions which, under cer- 
tain circumstances, are granted to World 
War Veterans form the only exception to 
the rule. 

Who I is a patent? 

"A patent is the grant by the government 
of a seven! ccn-ycar right to exclude others 
from makina, usina or selling anything which 
the courts may hold to he within the pur- 
view of any one of such claims of the patent 
as may he held to be valid." (Hoar, 
Patents, p. 11.) 

Uow wan ft patents are there iu the Patent 
Office? 

r. S. Patent Number 1,712,178 is listed 
in the Official Oazette of the t T . S. Patent 
Office, May 7, 19**9. Ill addition to l\ S. 
Patents, the Patent Office has a vast num- 
ber of foreign patents; *2,nnn,<XM) is a con- 
servative figure. 

ffow man if a p pi i rat ions for pat cuts are 
filed in one year, in the Patent Off ire? 

During the fiscal year ended .Tune \\\\ 
19'jr, the applications for patents, reissues, 
and designs totalled K<>,:*<;o. (Annual He- 
port of the Commissioner of Patents, P>*27, 
p, 7). The business of the Patent Office, 
together with the business of the industries 
of the country, is on the increase, 

How many applications urn now before 
the, Patent Office awaitina ovlian 7 

5)5,000 (Senator King in the Washington 
Post, Apr, '28, 1*)2?>). 

How mneh it pace is it an feed to hold all 
the patents in the, Patent Office? 

A hundred ami twenty miles of shelving, 

i)at v American industry depend upon 
pr/ifuts? 

The Xew York Times has estimated that 
nine-tenths of American industry has sprung 
from patents. 
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HOTEL 
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Write for Instructions, 
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records 
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Carl Miller 

PATENT ATTORNEY 

Former Member Examining Corps, 
U. S. Potent Office 
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{Continued from page IM) 

when the Siirjre comes have liiui juit ;i inilli- 
ammetcr in the pinto circuit, nnd watch the 
meter when the filament switch is opened. 
A six-olnu rheostat will replace the switch 
nicely* and eliminate burn-outs if we match 
the resistance of the transformer primary 
with the plate resist. nice of the tnhe. 

As I Imve not made enough money at 
radio servicing to he i nth natch acquainted 
with the Florida static, however, it in;iy he 
J can sell Mr. Mcrwin enough rheostats to 
pay him a visit in the near future. 

S. M. Smith, 
41 Benedict Ave., 
Valley Stream, /.. A\ )*. 
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295 N. 6th St., Brooklyn. N. Y. 



(Continued from page ICO) 
house, which eliminated outside pick-up, is 
shown in Pijr. 4. For maximum efficiency 
and where space permits, a more elaborate 
counterpoise system can be adopted as illus- 
trated in Kip;. 5. 



I SING THE KKOKEN RULE 
Ry E. F. Yountfkin 

ALMOST every workman has around his 
shop n "collapsible*' rule that has seen 
better days. In Kig. is shown a double 
section of such a rule, fastened to the end 
Hid lid of a cabinet to hold the lid open. \ 
metal angle is used to pivot one end of the 
rule-section to the hinged lid. 



Radio Book Review 



l/SINX; RADIO IN SA1.KS PROMOTION, 
by Kdjrar H. Felix. McOraw-Hill Rook 
Co., New York. 5-%" x 9\ illustrated, xii, 

pages. Price $5.00. 
This volume, the first to <leal with its subject 
systematically and thoroughly, is a landmark. The 
advertiser who is veiituritip into a fieM unknown 
to htm is indeed fortunate to find such a puicle. 
At this time, when the uses of hrnadcasting. In 
reach the listener more intimately than can any 
other form of general salesmanship, arc heing in- 
creasingly appreciated — anil the necessity of profit- 
able advertising appropriations to maintain the high 
quality of programs demanded hy the listener is 
also startliugly apparent — Mr. Felix's l«>ok is worthy 
of reading by business men and students, even 
outside of the professional field of broadcast ad- 
vertising. The radio engineer, designing a com- 
mercial receiver, will ilo well to heed the facts 
which are here presented. 

While the style is (mptilar. and the author has 
home in mind that his most important message 
is to the business man unfamiliar with radio techni- 
calities, his presentation of the basic physical facts 
of radio broadcasting is clear and lucul. 'Hie limi- 
tations, as well as the advantages of broadcast ad- 
vertising and publicity, are frankly discussed, and 
no executive controlling an advertising appropria- 
tion, local or nalioual. could read t he liook without 
profit. 

The author deals with his subject impartially: 
*'Since commercial broadcasting is still in a forma- 
tive stage, these questions cannot 1* answered with 
the definite finality to which the advertising pro- 
fession Is accustomed." Yet whatever had been 
definitely learned, when the author wrote, has been 
*ct forth here. It is to lie hoped that either a later 
edition, or a companion work, may set forth the 
later developments in a business which, as are all 
things connected with radio, is still in a stage 
of rapid evolution. (R. d. w.) 



TIIR KLNOA.MKNTALS OF RADIO, by 
11. It. liauiscy, Ph.D. Published by Ram- 
sey Publishing Co., Hlooiirinjftnn. Indiana; 
l>" x 9", xii, :17<» pages, *0*2 diagrams and 
illustrations. Price #i.50, postpaid. 

I>r. Ramsey, who is professor of physics at In- 
diana University and author of a previous manual. 
Experimental Radio, has prepared what is. pri- 
marily, an elementary textbook for college students, 
dealing with the principles of electricity, ami es- 
pecially of alternating current, as they arc applied 
to radio. While the fundamental characteristics of 
-the imjiortaut circuits, from the earliest days to 
those of this year, are described, the details of 
the "hook ups" are not explained at length. The 
purpose of the l»ook is simply to give the student 
n thorough grounding in first principles. 

"Although 1 have endeavored to give a non- 
mathetnatical treat men I of the subject, some cal- 
culus has been introduced in a few sections," says 
the author; and. since a non-mat he mntical treat- 
ment of radio theory is almost a contradiction in 
terms, what he means is that practically all his 
formulas should be comprehensible l>\ a student 
with a good high school knowledge of algebra and 
trigonometry. The work is, in fact, much sim- 
plified, in comparison with the average textlwok 
on radio principles; and it is illuminated in many 
places by simple comparisons which make the 
author's statements more readily grasped. A cer- 
tain dry humor lends point to many of his obser- 
vations. 

The Iwiok will be readily understood by many 
radio students who have not the preliminary train- 
ing to read books which demand for their compre- 
hension a higher degree of engineering prepara- 
tion. It might have been made slightly more at- 
tractive by more careful proofreading, (c. P. m.) 



Short-Wave Stations of the World 



{Continued from page 453) 



Met en 

cu.:i; 

9.'.4S 

jMi. on 

97. 1 
97.. in 
9s 95 

101 .7 



int. 4 
I OS. 3 



710.2 
121.2 
125 I 



Kilo- 

cycles 

3.2™ W9XL. Chicago. Til. 
3.106— WCK. Detroit. Mich. (Police I>cpl.) 
Or. 71 .1.149-rt.OiO Aircraft. 
3.121— WOO, Deal. N. J. 
rt.OHS- WlOXZ. Airplane Television. 
3,016— W9XL, Chicago. III. 

3,030 — .Motala. Sweden. 11:30 a.in.«noon r 4- 

10 p. in. 

to 105.3 meter* 2.s:»0 to 2.950 kc. Television. 
— W3X K. Sflrer springs. Md.. 8 to a P.m. 
oxrfPt Sunday: WPY. Alhvood. X. J. — 
W2XR. New York. X. Y. W3XL. Hound 

Prnnfe. X. .1. 
2,870- fiWF, Perth, Australia. 

to 109.1 meters -2,T50 to 2.850 kc. Television. 
— W2XBA. Newark. X. .1.. Tue«. and Frt. 
12 jo I a.m. : — W2XCL. 1nw>klyn. X. V ; 

W8XAU. Pittsburgh. Pa.: — W1XB. 
Somervllle. Mas*. : — W7X AO. Portland. Ore.; 
— W9X4P. Chicago. 111. 
— W2XCR. Jersey City. X. J. 8:15 and 
9 ii.ni. 

2.050 to 2.750 he. Television— 
Chicago, ill. 



to 113.1 nietrrs- 
W9XR. 
2.722- AirCralt. 
2.410— Sim i tie. 
2.398— W9XL. 
X. J. 



Wash . Police and Fire Detits. 
CldcaRo. III. ;-~W2XCU, Atnherc. 



Kilo- 
Meter cycles 
128.0-129.0 Aircraft. 

129 0 S.3|5 WlOXZ. Airplane Television. 

130.4 to H2.9 metefw 2.100 tn J.200 kc. Television. 

W8XAU, Pittsburgh. Fa. ;— WIXB, Som- 
enillc. Mm : W2XCW, Schenectady, 
X. Y. ; WIXAU. ):o«ton. Mass. 

142.9 to 150 meters 2.000 to 2.100 kc. Television. 

— W2XCL. kmoklyn. X. Y. Mon.. Weil.. 
Fil.. 9 tn 10 p.m. ; W9XAA. OiIcjiro. 
Ill :- W2XBS. New York. X. Y. frs.rue 

00 lines deel>. 72 wide, 1.200 R.M.I* : 
WIXAE. Sprlnfftlrtil. Mas* W8XAU. 
Pttubnrgh. ra.; W6XAM, l.n< Anpetcs; 

W2XBU. Heacnn. X Y. .— W3X4K, 

1 tmi ml Itrnok, X. J. : — W3X K, Washing- 
ton. I>. P I »a My exeept Sun., 8 tn 9 
P.m.:— WPY, Allwood. X. .r;_wi0XU, 
Aii |>l»ne. 

119.9-17<1.S 2.000-1. 715 Amateur Telephony. 
175.2 1.712— WKDU. Cincinnati. Ohio. (Pnllce Tvept.) 

1.08^ - WKDX. Xc« York. X. Y. (Police I>ept > 
1.0(1* W9XAL, ChlrJiCO, ill. (WMAC) and Air. 

cratt Television. 
1.C01 -W2XCU. Wlretl lladlo. Ampere. X. J. 

-W2XCD. DePmest Itadto Co.. Passaic. X. J. 
S I0 n.m. 

1,590 WKDT. Detroit. Mich. (Fire Dept.) 



178.1 
18P.G 



187.0 



IK7.9 



(siatulard Television wanning. 4$ lines, 900 It P.M.) 
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( C tU>tit!U,;f Imin pilar tn-l > 



average «vi«l-|.lat< c:ii»:idt\ nf ;i '99 is 4.2 iniiif., 
as against the 9.s miitf, l>et\vt.en gri»! and plate <-f 
the '(J1A tube. 

Lnl< r -elect rod t cafwily plavs a large part in the 
iwrfiirtnattiv ni ^nperlw tepidv ne-, particularly the 
"25." A change in gii<l*tjlainent or plate«lilameiit 
capacity change* the tuning of the input and output 
circuit- uf any till*; and an increase in grid-plate 
capacity causes increased I'etd-hack. resulting in 
bin nig regeiioratii n and perliap* o"fillati»ni. 

The output of the '01 A a< an oscillator exceeds 
that of the "99 aid, wlun it is it-cd in this "moiihI- 
liatinouic *tt|Kr." the n -lilt \- an increased output at 
it- t'niidanfc ntal anil lurnnmic freijtieitcii's., causing 
"1iiitrod\u«- wlii -tics" that m ver resolve into a 
s»taiiun program. 

(<>.) Would it he |nactie.d»le to introduce a stage 
of tuned U.K. ahead of ihc input uf this -ct. prc- 
ferahl> in a Mparatr unit, for the purpose of 
iniiiiiituiiig some, of tin- mum ron< harmonies which 
render reception of many distant station- dilVicult 
or iiup«is«ihlc? 1 am iisin^ a lung outride antenna, 
indnctiveh coupled to tin h»>p. 

(A.) There aie m viral v\a\s in which thi> ex- 
cellent ami convenient unit mav he applied to the 
"KadioTa 25. "* 

The circuit >ho\vn in these columns as Kig. 49A 
i> most easily made a«* an U.I - , unit coupled in* 
dnctiveh to iht ai rial and capaeitatively to the 
loop, and shielded n< indicate"! hy dotted line. The 
lead from O i- tu he clipped to the grid >idc of 
the loop aerial. 1.1 1.2 is a standaid "antenna 
coupler/" with it- sccundarx tuned hy CI, which 
nnist have the correct capacity for the particular 
make of coil nsid. (The ' tuning curve" will not 
exactly follow that of the "25* 1 unless the con- 
.stants of the coil ami condenser combination exactly 
match tho-t of the tuning system of the receiver.) 
C2 i* 1-nif . ; I'.*, ,0<ii>l-mf.; K, a suitahlc filament 
l»allafet for the tuhe VI; Ch. a standard R.K. choke 
coil. The la«l may lie made hy scrambh -winding 
500 turn- of No. »>0 to Jo insulated wire on a 
>pool jS'in, in diameter, and grooved J4*in. wide 
and Is-lu. deep: or follow tin- directions, given in 
an>wer to Q. JK in the Information Unreal) of the 
January, 19Jo, Usue of K.vnioCwAi i Maga/ine. 



In lag. l9li a scmvii grid tube Vl is >hovvn 
arrangtd to ampin' v th< loop pick-up (which ma> 
Ik- indnclivt-lv cotipltd to tin aerial. n< at present, 
if desired). t'J. CI and ■ -I ire 1-inf. each. The 
loop, in-tiad of hting coiuuettil to the rtceivcr, 
is now count end to tin- input of VI. the output of 
which i- imluctivflv ompkd to the "25" through 
the output R.K. transformer. The secondary L2 
nf the last is eonmtied n» the reei ivef in place 
• 1 1 the regular loop. 

l"l limy he an >.!.. I*, condenser of .< »i |i l.?5*1ill. 
capacit>. I.J m.iv lie ntaile hy winding approxi- 
mately 1"> turn- <.i \m. 2H !>.(*.('. wire oil a 
J^-in. tul*e; the < \act optimum nntnher of turns 
hcing lUttimiiKo h\ iNpirinunt. 1-1 consists of 
50 turns ot tin same win. wound nvtr tin lil.inu nt 
i ml of \.J. Shiitding i» s|ui\\n in dotttd lints. If 
a 4 l j-vi>h snurc* i< usid for tin "A*" *nppl\ nf 
\T. only a lix«d ivsi>tor 4 if III ohms (Ul> and 
another of 5 ohm< (\<2) will he needed. On a six- 
\'>lt siipplv a re-isnu of .ihout 12 ohms v\ill he 
nuded at X. 

t\).l ( .in a l«M.p of tin "Iwix" t\pe h< m.olc for 
tin "Uadiola 25?" 

(A.) A suii-f actor v loop for tln< rtCeivcr may 
lie made h> winding 1J turns of win on a frame 
12 \ 24 inches, -pacing the turns ahoat i-in. 



Craftsmen's Letters 

{Contim'Sil from patjc 461) 

notictahlc on the shurt vvav» «?; because it' is involved 
with the confusion of tongms that we have had 
since tlu- da> s of Mabel. The Utters of the alphabet 
are pronounced diltertutly in ditTerent languages; 
so that the natural < M ilicult \ of distinguishing a call 
I mm a distant -la lion is aggravated. This wa< 
ihowu hy the frantic endeavors- of our readers to 
catch the call letter- of .\1>A. However, while 
radio has undoubtedly increased the vogue of Kng- 
li«h throughout the world, it would be a little too 
much to expect stations in noii-Kngli-h speaking 
Countries to make ail ilnir announcement- for our 
k" lie tit. — L <Iit or.) 



Radio-Craft's Opportunity Column 



TO make this magazine of additional benefit to 
Service Men, K.muo-Ckait has instituted a new 
teature, of winch advantagt mav be taken, tree 
of charge, hy any Seiviee Alan who has enrolled 
himself in the Nation vi. I.i-r or K.vinu Si-kviu. 
Mkn (by hlling out in full tin blank which i* 
printed in cvcr> issue «»i this magazine). We will 
print short notices of the same nature a- those 
which follow; and w dl forward to tin writer of 
an) of them the rtplirs which may be addressed to 
him (h> the number givoi) in cart of UaiUO*< K.vrT. 

We muM re-erve the right to condense all let- 
ters itito tlu.ir most essential d< tails; and we uig< 
all our corre-poiidtnts who ns< this s,rvice to be 
as concise, though thorough, a- tiny would be in 
the compos it ion of a paid advt rti-tnu nt which 
would Co>t them -e\tral dollar-. 

Service Men si eking nuplovmetit should give, 
at the beginning, the important detail- which an 
employer will tir-t a-k; and anvone offering cm- 
ploy UK nt to a Service Mao should be equally 
specific. 

It is d. -liable that refereiicts be givau in all 
letters st-eking cmptojment. etc. — not for publica- 
tion, but in order that U a tool "km r may vrrify 
the statements imide, if retpu sted to do so, by 
partus interested in n plxiug t<» the ,idv< rti"s< nant. 

We cannot publish ttmlor this he tiding anv a<l 
vcrtising of a commercial nntnn — for tin wdi of 
goods, or hist met ion, eU.: oi tor i»n nuploi im tit 
ageiic\ , Wt cannot publish fitters of gtiural serv- 
icing for the public, or general reprc-< ntation of 
a tiiannf icturtr in a district. Kor the former, htCil 
.idvcrti-ing rnediutui* are availabk, ind as to the 
littttr, a ininufactimr rei|nesting >uch iufoi nntion 
will Ik gi\ui it dirtctlv fiom the files of iIm 
National List or Kaiuh Si^kvice >Hv. Ail 
nouncemcnts > C ekiug or offering regular employ 
nifUt, however, will b< .mtptcd inula the coudt 
turns st.itnl al»ove. 

The writers of any of tlus C . r«o,ucsts in i\ la 

uddrts- t ,l a> Oppoituintv N"o (inimlwr 

giv«n Mow), in care of Kauio-Ckait, 9$ 1'ark 
Place, Xrw Vork City. 

(Opportunity 11) Service Man. five years* radio 
experience, enginctring student, seeks position with 



inauiifactun r to obtain thorough familiar it \ with 
line, with v iew to position tu charge of - t rvicc 
work. Age 2J. (N. J. Mtbttrb of New \ork.) 

(Opportunity 12) Service Man wishes po-ition 
with manufacturer atTonliug advanceimut. Has 
car and testing equipment. Married. (Iowa.) 

(OpIHirtuuity 1.?) Service Man. graduate School 
of Kiigineering, has Wi-con-in Radio Tradts ctr- 
lilictlt. -eeks position offering ndvanecnu nt. Mar- 
ried. ( Pennsylvania.) 

(Opportunity U) Service Man. three vvars* ra- 
dio, ten vears* husine-s cNperienCi', sctks connec- 
tioii. rest-arch or -emi'tcchnical work. Traveling 
position preferred. Age 2X. Married, (( hicago.) 

(Opportunity 15) Service Man, X. R. I, nieiu- 
1m r, who has reached the limit of small town's 
business, wishes position with manufacturer or 
dealt r in larger place which will give full time. 
( Tonne-sec.) 

(Oppoi tunity 1(>) Service Man. graduate School 
of Kiigineering, seeks position with radio-equipped 
hotel, or with manufacturer. Age 22. (North 
Carolina.) 

(Opportunity 17) Service Man, f:vt veirs' radio 
expt-rieiice, machhii-t, seeks to make change, prcf- 
trdd\ with in unit actnrer. Agt ?1 ( Pt iuis> K nun ) 

(Op|Kntnnitv 18) '-"ervice Man, radio operator, 
K. t . \. Institute- grafluatc, seiks position, C;ih- 
f<irin":i piefirrtd. Is union mu-ieian Married. 
(Iowa.) 

(Opportunity 19) Cu-tom Set Builder wishes 
to gtt in touch with manufacturer of 2^«cvcle equip- 
ment for radio. (Ontario.) 

(0| port unity 2o) Service Man. experienced on 
H-euvtrs aikI povwr .unplifiers. vvi-hes to go to 
C.iliforui.t ™ interestetl in sound projutiou (Kcn- 
tnck\ ) 

(Opportunity 21) Service Man, eight years* 
radio experience, w ishes pi ic« with m inuf aeturt r 
or distributor of giMid set. to speciali/c. Will go 
anywhere. Speaks Norwegian. Age 32. (lows ) 

(Opportunity- 22) Service Man, three years* 
professional experience, desires connect ion with 
manufacturer offering advancement. Salary not 
important. Age 21. (Ontario.) 



An Expert Training in 

ELECTRICITY 



Heir, in *rveti i.nt liP<i| honks, is 
•a euiii|ili'te mm so in elect rh-al pin- 
th-e. Stt'i»-I>> -Hti»p I u fun 1 1 »i Ion \i 
►tiven on vverv iir.irtiml -ulijot t , 
Muiu >iiui»h* uiibiK n» i>|i< no inn of 
IMivter statiiHu ami t ransini - -lou sys- 
ifii>- Tl*«i' well-Know ti l>rj<>kx are 
ulli'Uilx tlx >lail> n-tfiviiri' cniilo nf 
iii-.iily iiii.iiDu hluhl> pabl ciigiitccr<i 
:in<l i'\|i«-M<. A -lnot dully stiitlj 
iieii«.«l uil) lit \nf fur a Uinr 
jolt .mil iune.iTti t>a>. 



JUST 
OUT! 

A new printing 
in a s e m i - 
flexible Keratol 
binding. 



The New Croft Library of 
PRACTICAL ELECTRICITY 



2785 pages, 2045 illustrations 



See these 

books 
FREE! 

Fill In and mall 

till' tdllptMl bo low 

ami we will -fiui 
>uu tin; enilri' «rt 
ot e\«u vnluuies 
fir l'i ■fays' free 
csaitiln.it ion. 

NO MONEY 
DOWN 

Small Monthly 
Payments 




McGraw-Hill 
Free Examination Coupon 



McGRAW.HILL BOOK COMPANY, INC., 
370 Seventh Avenue. New York. 

Send mo, fur in «la>s' fn-e examination, the New I 

fiuft Library of Pruciiml Klerirlclty. ^e\en volumes ! 

In Hie Mini-tb vlble Keratol biuilinjf. If t*at hfactory I | 

will xeti.l >ou $!."►♦» In I en i lavs and ?2.ot) monflily i 

unlit the spinal price m * I H. .*iil has been pabl. If I 

nut <\utili-i| ( uill ninni the l»«N»k«. j 

Hmt«h« Aihlrr-s I 

City ami State | 

I'o^itlou i 

Name uf Cumnauy 



HC-3-30 



TRI-STATE HEADQUARTERS 
Pennsylvania — Ohio — West Va. 

WHOLESALE RADIO 

To DKALKKS and SET ItCIlJJEKS we uffpr 
f"#" the mo-t prompt ami efhrknt service \\» 
handle only the hent merrhandUo and gnu 



+ GET OUR CATALOG X 

CAMIRADIQ 

430WOOD ST. 

At Diamond St. 

PITTSDVaCH PA • 



■ ) \ r PLTXT r PC Write for Free Guide 
I AI C/lN 1 J> Kr.t.k, "HOW TO OB- 
TAIN A PATENT" and 
Record of Invention lilaitk. Send model r>r sketch 
and deseriptitni <if )«nir invention for our luswer- 
tinii and Advice Free. RADIO and KLrV- 
TKK'AL Cases a S|iccialty. 

K.\S\ P.\ YMKXTS in INHT.M.LMKXTS 
VICTOR J. EVANS & CO.. 923— 9th, Washington, D. C. 




PATENTS 

TRADE-MARKS 

DON'T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

P.cforc disclosing vonr invention to 
in>onc stn<| f< r Idank form "Kvi 
ttKNce of Conception" to be signed 
and witnessed. 

LANCASTER, ALLWt N E A ROMMEL 

(Iteirliiirred Patent Aitomcysi 
475 Ouray Bldg.. Washington. D. C. 

Orljclnalnri nf forms "K\ Uleiu-e of Conception'* 







f 



Direct Foreign Reception/ 

Without dependence on local re+broadcasting 



AFRICA 



EU ROPE 



AUSTRALIA 



SOUTH AMERICA 







TILOT SUPER-WASP 

Short-Wave mul Rroudcast Itwciver, I I tfotfOO Meters 

In Kit Form for A.C or Battery 0 juration 

WIDEN YOUR CIRCLE OF ENTERTAINMENT 

Your hrouilcust receiver h silent below 200 meters, hut the Super-Wasp, 
swooping down to 1 [> meters and up to 500, unlocks a tunc world of 
trans-oceanic radio you never heard before! Ami you pet. it directly 
from the foreign station and not from a local rel>roa< leant. You'll 
he amazed hy the wealth and variety of radio entertainment now 
being broadcast via *hort waves from civilized countries all over the 
world! . . . Enthusiasts report European, African, South American and 
Australian stations — music delightfully new anil strange to listeners 
"fed-up** with domestic radio programs! To assure consistently satis- 
factory operation, Pilot engineers developed the Pilotron P-227, which 
naturally makes it a splendid tube for broadcast receivers. 



CUSTOM SET 
BUILDERS' PRICE 



KIT K-115 

The \. * . Super* 

WllMfl. I *«' y«Mir 
n«rn \ itC park 
or Pilot K.I II ^ 

2i t au«;.no sim>- 

einlly designed >r 
lor lh * 

Wasp. Power 
l'm'k nu«l Tiiltes 
Kxtru, 

TTT 

KIT K-110 

The li n t 1 1» r > - 
operated Super. 
Wasp. Hntterietf 
and Tulie.s Ex- 
tra. 
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"PILOT RADIO ir TUBE CORA 



WORLD'S LARGEST RADIO 
PARTS PLANT . . EST. 1908 

Chicago Office, 231 South Tells Street 




323 BERRY STREET 
BROOKLYN . NEW YORK 

San Francisco Office, 1278 Mission Street 




JOINING THE RADIO INTERNATIONAL GUILD 

costs only 50c for a full year's membership, which Includes lapel pin. certificate, and the 
Guild's Ollicial Or^an — "Radio Design," published quarterly and replete with the latest 
and greatest radio construction articles, also new developments in short- ware, television 
and aviation radio. Enclose 50c coin or stamps with this coupon and return to Radio Interna- 
tional Guild, 103 Broadway, Brooklyn, N. \, 



2Vmii4» . . . 
Add re en 
City ... 



www.americanradiohistorv.com 



JUST OUT!— Latest Exact Information from A to Z! 



Easy 

As ABC\ 



We take pleasure in announcing: "AUDELS NEW ELECTRIC LIBRARY" 

New and More Uses for Electricity offer great opportunities to men who can 
handle this power correctly, Modern electrification of industry calls for trained 
men who know how to handle electricity accurately. 

Simple as A. B. C— "Audels New Electric Library" gives latest, 
exact information from foundations of electrical practice to 
latest modern applications. This is a NEW practical and 
theoretical course in electricity for home study and 
^ ready reference. 

Here are the answers to your questions, 
giving you the real dope that every electrician 
must know. They chart your knowledge, 
taking away the uncertainty of 

NtW! 




Latest Information, 
fully illustrated, 
covering:— 

Fundamental Principles and 
Rules of Electricity, Magnetism, 
Armature Winding, Repairs, Dy. 
n«rao»,D-C Motor*, Construction 
Installation, Maintenance and 
Trouble Shooting, Tests and 
Testing Instruments, Storage 
Battery, Construction and Re* 
pair*. Alternating Current Prin- 
ciples and Diagrams, Power Fac- 
tor, Alternators, Transformers, 
A-C Motor*, Windings, Recon- 
necting, Converters, S witches & 
Fuses, Circuit Breakers, Relays, 
Condensers, Regulators, Recti- 
fiers* Meters, Switchboards, 
Power Station Practice, House 
Light Sl Power Wiring, Circuits, 
High Tensi on, Transmission, 
Plans, Calculations, Code, Elec- 
tric Railways. Signals, Elevators, 
Hoists & Cranes, Gas Engines, 
Auto & Aero Ignition, Starters, 
Radio, Telephone, Telegraph, 
Belts Sl Signals, Motion Pictures, 
Talkies, Lighting, Illumination, 
Electric Refrigeration, Heating, 
X-Ray, Plating, Welding, Pumps, 
Compressors, Domestic & Farm 
Appliances, An Electric Calcu- 
lator for Engineers and Mechan- 
ics, Practical Mathematics for 
Ready Reference, A New Elec- 
tric Dictionary & Encyclopedia 
of Words. 



NowonSale 



IJ in Preparation 

The Library contains 12 1 
books — the first 7 books' 
containing 3600 pages with 
thousands of diagrams and il- 
lustrations are now ready; the 
remaining 5 books are in prepara- 
tion. A pocket-size, flexibly bound 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service 
pocketsize; completely illustrated with dia- 
grams and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 



NEW! 



SATISFACTION GUARANTEED! 

*Audels New Electric Library" 

is backed by our 50-year record 
as helping hand publishers. Satis* 
faction always guaranteed. 



Beautiful. 
Timely Books 




Read for Profit 



BUY ON YOUR OWN TERMS 

I □ PLAN 1-ONE BOOK A MONTH 

I Please enter my subscription to** Audels New Electric Library*' to 
consist of twelve volumes, price Si. 60 a volume (210.60 for the seven 
volumes now ready). Mail one volume each month and as they are re- 
I ccived, 1 will mail you $1.60 promptly, 

■ □plan s-PAY 50C or more a week 

I Please ship me for One week's free trial the first Seven volumes of 
"Audels New Electric Library," $1.60 each (510.60 for the seven vol 
lumes now ready). The remaining five volumes to be mailed as issued 
1 at $1.50 a volume. If satisfied. I will mail ynu 60c or more each week as 
I payment for the first seven hooks and I will pay for the last live num- 
I hers as 1 receive them at SI .50 each. 
|D PLAN S-CASH PRICE $9-98 

I Please ship me pn tpnid *' Audels New Electric Library" for which 1 
I enclose remit tance$'.i.98i n full payment for the seven volumes now ready. 
I You are to ship mcon one week's tr ial the remaining five volumes 

■ as they are issued for which 1 will either pay $1 .50 each as received or 
(return to you. Thisyrko it >u-cdoao% cash discount 



THEO. AUDEL & CO., 

65 West 23rd St., New York, N. Y. 

Please ship me the NEW "Audels Electric Library" on the 
plan marked (Xj- 



NAME 

ADDRESS 

OCCUPATION 
EMPLOYED BY 



Ger 



www.americanradiohistorv.com 



KltAXU 

Lowest Price-Easiest Terms 

Ever Offered 

HERE'S your chance to own that brand new Genuine 
Model 3 Corona you've wanted — on the easiest 
terms ever offered — at LOWEST PRICE ever 
offered. Complete in every detail; back spacer, etc. Manufac- 
turer's Guarantee. Recognized the world over as the finest, 
strongest, sturdiest portable built. 

'Hours Tor 10 DAYS FREE 

/ -J Only a limited number of these splendid machines available. 

To get one, you must act now! Experience the joy this personal writing 
portable typewriter can give you! Use it ten days free! See how easy it is 
to run and the splendidly typed letters it turns out. Ideal for the office 
desk, home, traveling. Small, compact, light, convenient. Don't send out 
letters, manuscripts, reports, bills in poor handwriting when you can have 
this Corona at such a low price on _•..*•-•-..--.-...•••----•--< 





such easy terms. Remember these 
are brand new machines right out of 
the Corona factory. 

Carrying Case FREE 

// You Act Now! 

Leatheroid carrying case, oiler, instructions 
free on this offer. Send no money — just the coupon. Without de- 
lay or red tape we will send you the Corona. Try it 10 days. If 
you decide to keep it, send us only $2— then $3 a month until our 
special price of $39.90 is paid. Now is the time to buy. This offer 
may never be repeated. 



Save Money— use this coupon 

Smith Typewriter Sales Corp., (Corona Division) 
469 E. Ohio St., Chicago, Hi. Dept. 1133 

Ship me the Corona, F. O. B. Chicago On arrival I'll deposit 12 with 
express agent. If I keep the machine. I'll send you 13 a month Until the 
137.90 bah. nee of $39.90 price is paid; the title to remain with you until 
then. 1 am to have 10 days to try the typewriter. If I decide not to 
keep it. I will repack and return to express a Kent, who will return my 
$2. You are to give your standard guarantee. 



Name 



Address 



Employed b$ 



